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THE BOSTON ELEVATED RAILWAY. 

It is entirely proper to regard the new 
electrically equipped railway system which 
has just been put into service in Boston as 
the best piece of work in this line, done up 
to date. Of peculiar and special interest 
is the multiple unit system employed for 
the equipment of the trains. 

Attention is called to the article describ- 
ing this installation, which will be found 
on other pages of this issue. The work, 
while conducted under conditions of pe- 
culiar difficulty, is typical of the best va- 
riety of American construction work, and 
it is believed that in the operation of the 
system excellent results will be achieved, 
both from the engineering and financial 
point of view. 


CONSERVATISM. 


The accusation of conservatism has nol 
long been a fair charge to lay at the door 
As we 


grow older, however, and, in the engi- 


of American engineering methods. 


neering arts, as the period of rapid ex- 
ploitation and development is passed and 
succeeded bv that of widespread applica- 
tion of similar and perfected methods, we 
are developing rapidly the conservatism 
that seems to be an inherent quality of our 
race. While a little of this element is un- 
questionably a sort of safeguard, to dis- 
cover the effects of too much of it we need 
only to look at the situation of British 
industries, whose condition of paralysis 
to-day is practically due to the over- 
whelming influence of tradition, affecting 
the conduct of all manners of business in 
that country. 

It is the force of conservative tradi- 
tion that is to-day responsible for the 
hand brake on street cars, for the obsolete 
methods of applying electric light which 
are practically universal, and, as Mr. H. G. 
Wells has pointed out lately in a thought- 
ful article in the Fortnightly Review, is 
also responsible for the scale of opera- 
tion of our railways, seeing that this was 
determined by the magnitude of the 
wagons in use when railways were first 
introduced. We still have the four-foot- 
eight-and-one-half-inch gauge as the 
standard, for the reason that this was the 
standard gauge of wagon wheels a century 
ago. The consequence is that our trans- 
portation facilities are crowded and nar- 
rowed by the dimensions of vehicles built 
upon a unit of measure suggestive rather 
of the horse than of the locomotive. It is 
to be hoped, though hardly to be believed, 
that the railroad of the future, when it 
comes to undertake the construction of 
entirely new equipment, will possibly see 
the advantages to follow a wider gauge 
combined with electrical operation. 

Let us take a hypothetical case and 
suppose a railroad running from the great 
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coal and iron centres of production in 
western Pennsylvania to deep water on 
the Atlantic seaboard. Suppose such a 
railroad should be built of, say, ten-foot 
gauge, with car equipment to match, with 
bridges, tunnels, etc., all magnified on the 
same linear scale. Such a railroad could 
handle bulk freight at figures the economy 
of which would absolutely astound the 
average railroad man. Its transportation 
units would be very large, since cars could 
easily be constructed capable of carrying 
four hundred tons each of such freights 
as coal or ore or wheat. Passenger cars 
could be built on much the same scale of 
dimensions as steamboats are to-day, giv- 
ing the passengers real comfort and also 
plenty of room for sufficient and comfort- 
able accessories of travel which are now 
denied those who journey by rail. 

There is a sort of unwritten rule in 
railroad work which connects the width 
of the gauge with the safe speed that may 
be made on any railway. Applying this 
to a track of ten-foot gauge it is indicated 
that speeds of about 125 miles an hour 
would not be excessive on such a track. 
Couple all this with the advantages of 
electric traction for railways and some 
faint conception may be had of the possi- 
ble railroad of the future. Whether or 
not we will ever see a magnified railroad 
of this character depends entirely upon 
conditions which can not at this time be 
foreseen. A single line of railroad built 
on this generous scale would have an enor- 
mous capacity for handling freight, and, 
naturally, would have to have a very great 
output at one end and demand at the 
other to keep it busy. It could not ex- 
change cars with any other line and there 
would be numerous other practical objec- 
tions to any alteration in the gauge that 
has become staudard. The heavy burden 
of conservatism, of which the railroad 
furnishes a typical example, should make 
us a little bolder in designing improve- 
ments and lead us more often to examine 
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all the possible solutions of a given prob- 
lem instead of seizing upon the one which 
is nearest to current practice. 





FREE ENGINEERING. 

If a man is sick or if he needs legal ad- 
vice he goes to the doctor or the lawyer, 
and no matter how intimate his personal 
relations with them may be he expects to 
get a bill for their services; he takes the 
payment for their skill and attention quite 
as a matter of course. 

The chances are that if the same man 
happens to know an electrical engineer he 
will go and ask him all sorts of minor 
questions requiring considerable study for 
their proper answer, make requests for 
all manners of information, some of which 
have been obtained perhaps at considerable 
expense, and would be utterly horrified if 
he received a bill. And the strangest part 
about it is that nine engineers out of ten 
cheerfully render these services to their 
friends, or even their acquaintances, with- 
out the slightest thought of charging for 
them. 

This state of things is inequitable and 
ought not to continue. An electrical en- 
gineer is a professional man by reason of 
study and of a costly education, in pre- 
cisely the same degree as is the physician 
His right to trade on his 
information, experience, knowledge, skill 


or the lawyer. 


and trained judgment in matters having 
to do with electricity is perfectly similar 
to that of other practitioners of the arts 
and sciences, and no reason can be observed 
why his right to charge a fee is not equal 
There has been 
entirely too much free consultation and 


in all respect to theirs. 
free advice given in this country. It may 
not be improper though to call the atten- 
tion of our lay friends who read this to the 
fact that free advice is not the most valu- 
able kind. The whole question of charges 
for service ought to be made the subject of 
a discussion, say at the American Insti- 
tute of Electrical Engineers’ annual meet- 
ing, and some standard practice should be 
put in vogue that would stop the ob- 


jectionable habit of free advice-giving, 
and doubtless increase to some degree the 
income of many engineers. It would also 
give, undoubtedly, a greater value both in 
actuality and in estimation to electrical 
engineering opinions. 
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WIRELESS TELEGRAPHY. 

In the paper by Mr. G. Marconi on 
“Syntonic Wireless Telegraphy,” and the 
discussion following it, which is concluded 
in this number, there is food for a vast 
deal of thought and speculation. 

Assuming that Mr. Marconi and the 
others who are working along the same line 
have produced a reliable syntonic system 
capable of operation in all weathers up to a 
reasonable radius of, say, one hundred 
miles and certain in its work, they have 
conferred a benefit of the first class upon 
their generation. But like many other 
benefits it may not be appreciated until 
too late for the appreciation to inure prac- 
tically to the benefit of those who deserve 
it. 

Of what vast benefit the new art can 
be to navigation and as an insurance of 
safety to life and property afloat there is 
no need for argument. It is just what has 
been wanted for the untold centuries since 
the first seafaring man saw the horizon 
blank and landless about him. We have 
had wireless telegraphy in fairly workable 
form for two or three years, yet it is only 
lately that the great corporations con- 
trolling the Atlantic ferry have begun to 
interest themselves to the feeble extent 
exhibited by the making of a few experi- 
ments. 

The results attained during the last two 
years by wireless telegraphy leave no room 
for doubt that, in so far as a satisfactory 
system of signaling between ships at sea is 
desired, and for purposes of signaling 
through fogs from lighthouses or other 
fixed points on the coasts to vessels in the 
offing, the new art is practically and thor- 
oughly worked out. If, therefore, the rates 
at which the apparatus and the rights to 
use it may be had from the various in- 
ventors involved are not prohibitive, there 
can be no excuse for failure to equip all 
vessels carrying passengers and the light- 
houses of civilized coasts. 

It is sincerely to be hoped that the im- 
mense advantages that will accrue to the 
world’s commerce and to the safety of life 
at sea, and which are really assured by 
the successful working of this system, will 
not be interfered with by any short-sighted 
policy on the part of the business manage- 


ment of its exploitation. One very im- 
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portant utility which was discovered a 
quarter of a century ago brought its 
owners large sums and has proven of in- 
estimable benefit to the public, but at the 
same time it has been felt that a more 
liberal policy would have made its use 
more general and have paid even larger 
earnings to its owners. It is to be hoped 
that the history of the telephone will not 
be repeated in the case of wireless telegra- 
phy. 

THE TELEPHONE AS A CITY FIRE 

ALARM. 

Kansas City, Mo., does not maintain a 
city fire-alarm system, but the fire depart- 
ment depends entirely upon the telephone 
for alarms of fire. Statistics show that 
Kansas City has been remarkably free 
from destructive fires. The chief of the 
fire department gives the credit for the 
efficiency of his department to the prompt- 
ness and correctness with which the alarms 








and exact location of fires are transmitted 
to the fire department by means of the 
telephone. Every telephone is a recognized 


fire-alarm signal. This company—the 


Missouri & Kansas Telephone Company— 


also maintains for the city a police signal 
system, and police headquarters may be 
promptly reached at any hour from any 
subscriber’s telephone in the Kansas City 
exchange. These fire and police connec- 
tions widen the scope of the telephone, 
particularly for residence purposes, and 
they are of special advantage to residence 
subscribers. 








With the next issue of the ELECTRICAL 
Review the important serial by Professor 
W. E. Goldsborough, treating of alter- 
nating-current phenomena, will take up 
This, 
as is well known, is the most important 
direction of the application of alternating 
currents, and its treatment by the felicit- 
ous methods applied to single-phase cur- 
rents in Professor Goldsborough’s former 
articles will doubtless prove of interest as 
well as of value. 


the subject of polyphase circuits. 








In Cuba the telephone has shown re- 
markable popularity since political condi- 
tions in that island have become more 
tranquil and business has been resumed. 
In Havana it seems destined to achieve 
the same remarkable record it has made in 
Mexico, both the climate and the national 
temperament being such as to encourage 
its widespread use. 
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Science 
Brevities 


Velocity of lons—Some short time 
avo there appeared an article by Mr. C. D. 
Child offering an explanation of the elec- 
rie are on the assumption that the current 
in the are is carried by ions. In another 
article on the subject Mr. Child refers to 
» method of investigating the arc further, 
cays the London Electrical Engineer. 
he experiments carried out by the author 
ay be summarized as follows: A study 
o! the rate of discharge from an arc to a 
.eighboring body showed that under vary- 
nz conditions of difference of potential, 
iistance and current in the arc itself, the 
positive ions drawn from the are moved 
:ore rapidly than the negative ones. This 
is not to be explained as an effect due to 
itra-violet light or any phenomena pre- 
viously studied. The positive ions from 
arbon placed in an oxy-hydrogen flame 
‘so moved the more rapidly. In cases 
co! an are between metals the negative 
ions again moved rapidly. While this 
vork did not prove that the positive ions 
the are itself moved more rapidly than 

: negative ones there, it is in every re- 
pect consistent with such a hypothesis, 
nd it shows that it is possible for the posi- 

ve ions to do so. The question why the 
positive ions here showed this peculiarity 
is, of course, entirely unanswered. In all 
te cases so far studied we have had car- 
hon, and also a very high temperature. It 
would at present be useless, the author 
oncludes, to speculate as to whether this 
) Lenomenon is to be ascribed to one or the 

‘her of these facts, or to some one entirely 
different. In time the author hopes to 
publish further experiments bearing on 
this point. 

Electro-Motive Force of Clark Cells— 
’rofessor Henry Carhart, in some recent 
publications, has discussed at length the 
various determinations of the electro- 

otive force of the Clark cell. The value 
criginally obtained by Clark reduced to 
present units at 15 degrees centigrade is 

{378 volts, but subsequent research has 
-hown that this is somewhat too high. 
rofessor Carhart summarizes the results 
£ eight other determinations of this con- 
tant, in five of which the value was ob- 
‘ained by the use of the silver voltameter, 
‘he remaining three values. being obtained 
»y absolute methods. The mean value cal- 
culated from the whole eight determina- 
ions is 1.4335 volts at 15 degrees centi- 
grade, and the mean of the three absolute 
determinations is 1.4333 volts. Professor 


Carhart concludes that the true value is 
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nearer 1.433 volts than the generally ac- 
cepted value of 1.434 volts. This conclu- 
sion is borne out by the result of two 
determinations of the mechanical equiva- 
lent of heat by electrical methods, in both 
of which the values obtained are higher 
than those given by direct mechanical 
methods ; if the electro-motive force of the 
Clark cell is taken as 1.433 volts instead of 
1.434, the discrepancies almost disappear. 

Electric Glass Furnace—A British pat- 
ent was recently granted August Voelker, 
of Cologne, Germany, for an electric fur- 
nace for the production of glass. The ac- 
companying illustration is taken from the 
patent specifications, and shows the oper- 
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AN ELECTRIC GLAss FURNACE. 

ation of the furnace. The materials for 
forming the glass are fed by the conveyor, 
b, through four tubes into inclined radial 
passages, h, wherein they are melted by the 
electric are produced by the electrodes, d, 
and Jablochkoff candles, e. The molten 
materials flowing down the passages, h 
and j, enter the refining pot, &, wherein, 
when fine glass is to be produced, refining 
is effected by the heat caused by resistance 
between two electrodes, 7. The fluid gas 
flows from the pot, k, through opening, 
m, into the annular trough, n, whence it 
overflows through passages, 0, into the 
basin, p, from which it is worked by tools 
inserted through the doors, q. 

Coherers for Wireless Telegraphy— 
Writing in our British contemporary, the 
Physical Review, Mr. Carl Kinsley dis- 
cusses the sensitiveness of coherers for 
wireless telegraphy and urges the desira- 
bility of some standard method of com- 
paring coherers so that the work of dif- 
ferent experimenters may be compared, 
and suggests two ways in which this may 
be done. Coherers may either be com- 
pared relatively by measuring the height 
of vertical wire necessary for them to re- 
spond to signals sent by a given trans- 
mitting apparatus at a given distance, or, 
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absolutely, by measuring the voltage at 
which their initial resistance breaks down. 
The two methods, it is pointed out, al- 
ways give the same relative results; the 
latter appears to be preferable as it is 
more easily carried out, and, moreover, 
eliminates all errors which might arise 
through differences in the transmitters, 
which is especially advantageous in the 
case in which the work of different per- 
sons is being compared. Mr. Kinsley in- 
sists that the absolute value of the re- 
sistance after the breakdown, whether 
high or low, is not of much importance, 
as the relay can always be designed to 
work well with the particular coherer with 
which it is intended to use it. 


Chloroform and lodoform by Electroly- 
sis—In a recent article in the Flectro- 
Chemist and Metallurgist, of London, oc- 
curs an interesting statement regarding 
the electrolytic production of chloroform 
and iodoform. The close analogy in com- 
position between these two bodies, which 
may be regarded as marsh gas in which 
three atoms of hydrogen are replaced in 
the one case by three of chlorine and in 
the other by three of iodine, would lead 
one to suppose that the electrolytic methods 
of preparing them would show the same 
connection as the compounds themselves. 
This is true in the laboratory to a large 
extent, but is by no means true as regards 
the commercial manufacture of the ha- 
liods. The success which attended the 
electrolytic manufacture of iodoform un- 
der Schering’s German patent has stimu- 
lated investigators to attempt the manu- 
facture of chloroform in a similar man- 
ner. Dorry-Henault has, however, given 
theoretical reasons why neither chloro- 
form nor bromoform can be so pre- 
pared commercially. Iodoform is pro- 
duced by the action of hypoiodous 
acid upon alcohol in an alkaline so- 
lution and not by the action of free 
iodine. This change in procedure, which 
the cheapening of electric current produc- 
tion has brought within the sphere of 
manufactures, gives a yield from 20 to 
40 per cent greater than that attainable by 
the old processes. The equation repre- 
senting the reaction between alcohol and 
hypoiodous acid is: 
C,H,O+5HIO=CO,+CHI,+2HI+4H,0 
In practice, however, some of the hypoiod- 
ous acid is apt to break up into hydric 
iodide and iodate, so that only a compara- 
tively small fraction of it reacts with the 
alcohol. This, however, can be, to a large 
extent, prevented by the addition of iodide 
or iodate of potassium. Two processes are 
in use. One consists in electrolyzing a 





812 


mixture of five pounds of potassium 
iodide, three pounds of alcohol and fifty 
pounds of water, while a continual cur- 
rent of carbonic acid is passing through it. 
The iodoform precipitates, and can be ob- 
tained in powder or in largish crystals by 
varying the strength of the electrolyte. 
Another consists in having a cell divided 
by a porous partition, on one side of which 
is a platinum anode immersed in a solu- 
tion of five pounds of potassium iodide, 
ten of sodium carbonate and eight of 
alcohol, in ten gallons of water. The 
cathode is a nickel netting immersed in 
strong soda-lye on the other side of the 
partition. Here it will be seen that the 
carbonic acid is brought into contact with 
the other ingredients in a combined in- 
stead of in a free state. The process gives 
for its chief secondary product iodide of 
sodium. It is worked hot (at about 70 
degrees centigrade) at a current density 
of about one ampere to the square deci- 
metre. After about three hours the cur- 
rent is stopped, and the electrolyte allowed 
to stand for the iodoform to settle. Only 
one good process for the electrolytic prep- 
aration of chloroform is known. It con- 


sists in passing a current through brine, 
and after a certain time running in a con- 


tinuous stream of acetone, much as alco- 
hol is run into sulphuric acid in the manu- 
facture of ether. The acetone reacts 
with the chlorine produced by the cur- 
rent, forming trichloracetone, which then, 
in its turn, reacts with the caustic soda 
present, according to the equation: 
C;H,C1l,0+ NaH O=NaC,H,0,4+ClICl, 

It will be observed that the chief subsid- 
iary product is sodium acetate, a salt 
of considerable commercial importance. 
The electrolysis is carried out in a still, 
so that the chloroform can be got out of 
the way of secondary reactions as it is pro- 
duced. 


The Photographophone—Herr E. Ruh- 
mer has considerably improved his photo- 
graphophone, and achieved some very not- 
able successes with it. An Electrician ab- 
stract says: The vibrating flame of an arc 
lamp is photographed on a kinematograph 
film, and the sound vibrations are thus 
translated into dark and bright stripes on 
the film. The light is concentrated upon 
the sensitive film by means of a cylindrical 
lens. When the impression of the voice 
has thus been taken the film is developed 
and fixed in the usual way. To reproduce 
the sound the filament is moved past an 
ordinary projection lamp, and a sensitive 
selenium cell provided with telephones and 
a dry battery is placed behind it. The 
changes in the illumination of the selen- 
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ium cell produce changes in the current 
corresponding to the original sound vibra- 
tions. The velocity of the film is two or 
three metres per second, but even with 20 
centimetres per second good results are ob- 
tained. From one negative any number 
of positive films may be obtained, and 
either the negatives or positives may 
be used for reproduction. The inventor 
hopes to record pictures and sounds on 
the same film. An interesting develop- 
ment proposed is the synthesis of human 
speech from its elements, obtained from 
the photophonograms, or from an artifi- 
cial film suitably shaded. 


Commercial Electrolysis of Water—W. 
Diirer, in the Elektrotechnische Zeit- 
schrift, states that to keep the gases sep- 
arate metallic septa act satisfactorily 
without introducing resistance like an 
ordinary porous diaphragm. ‘The prod- 
ucts are not set free on the surfaces 
of the metallic septum, but only at 
the electrodes, provided the difference of 
potential is kept within moderate limits. 
One of the principal applications is the 
preparation of hydrogen for balloons, for 
which purpose the gas is required as pure 
as possible. Its purity is tested by a diffu- 
sion apparatus in which the gas passes 
through a fine orifice under known press- 
ure, and the rate of passage is automat- 
ically recorded by an electrical arrange- 
ment. It is also regulated by passing it 
over warm platinum sponge, which causes 
an explosion when oxygen is present in any 
quantity. The yield of hydrogen by this 
process is 0.12 cubic metre per -horse- 
power-hour, says Lightning. The mixed 
gases are largely used for the autogenous 
soldering of accumulators, and also for 
aluminum ; they give a powerful illumina- 
tion with a suitable mantle, and have been 
applied for heating glass furnaces. 

Osmium Lamps—Some experiments have 
recently been carried out in order to test 
the relative efficiency of osmium lamps 
with ordinary carbon lamps. In one test, 
says an English contemporary, four 25- 
volt osmium lamps in series and four 100- 
volt carbon lamps in parallel were ar- 
ranged on a 100-volt circuit, and both 
gave the same illuminating power, but the 
osmium lamps consumed only 40 per cent 
of the current required for the ordinary 
lamp. In another test an osmium lamp 
consuming energy equal to 24 watts gave 
a light of 20 candle-power, while a carbon 
lamp with the same consumption gave a 
light of only six candle-power. Osmium 
lamps can be made to give a light of from 
100 to 200 candles, and lamps that have 
become darkened can be restored without 


Vol. 388—No. 26 


renewing either the bulb or the filament. 
The supply of osmium is becoming rather 
limited, and the question still remains as 
to how far the price of the metal is pro- 
hibitive. 

Smelting Iron by Electricity—Very few 
attempts have been made on a practical 
scale at the electric reduction of iron from 
its ores, since the low value of the metal 
leaves only a small margin for expense of 
extraction. A furnace of 500 horse-power 
was, however, installed at Brescia for the 
production of iron, steel and other metals 
direct from their ores, by a process invent- 
ed by Captain Stassano, of Rome. The 
experiments were conducted before a com- 
mission composed of Signors Arno, of the 
Milo Polytechnic; Del Lungo, of the In- 
stitute of Spezia, and Engineer Siracusa, 
director-general of the Italian Electric 
Company, Turin, but the results have not 
yet been made public. 

ke 
Commercial Outlook for the United 
States in Paraguay. 


Concerning the commercial outlook in 
Paraguay, Mr. John N. Ruffin, consul at 
Asuncion, writes, under date of April 27, 
1901, as follows: 

.“The trade of Paraguay with the 
United States is increasing, and the pros- 
pects are that before the expiration of the 
present year it will have reached an un- 
precedented volume. For instance, the firm 
of Angulo y Cia. has devoted considerable 
space to an exhibition of United States 
goods, in which, I am informed, it is doing 
a large and ever-increasing business, espe- 
cially in agricultural implements. It ex- 
pects to make many sales of carriages, 
electrical supplies, bicycles, dry paints and 
other articles of United States manufact- 
ure. 

“A contract has been made with a large 
landowner here for the establishment of a 
quebracho factory, for the production of 
extract of quebracho for use in tanneries. 
Another plant (known as ‘curupay’), | 
am informed, gives even more tannic sub- 
stance than the quebracho—the yield being 
as high as 36 per cent—and, in my opin- 
ion, a factory for its utilization would 
prove an excellent investment. As yel, 
the scheme has never been tried. 

“The engineers who have been consid- 
ering the establishment of waterworks for 
the city of Asuncion will shortly submit to 
the authorities the results of their obser- 
vations, when the government will call for 
bids. The works will be quite extensive 
and will involve the use of considerable 
quantities of piping and iron material. 
In addition to the waterworks, the govern- 
ment will, in the near future, take up the 
matter of road building and the dredging 
of the pass at Angostura.” 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISIS—XXXIl. 


BY W. ELWELL GOLDSBOROUGH. 


It will further be noticed that there are 
two points at which the branch and line 
currents are in phase. One of these is 
when the cireuit O’A’ is open. At this 
time I,’ = zero, and by Fig. 86, OB" is in 
phase with OB,,*; also, when the react- 
ance of the circuit O'A’ is zero, the line 
and branch currents are in phase. At 
this time OB,” and OB,,? are in phase 
with OB*. 

The diagrams of Fig. 85 and Fig. 86 
differ markedly in several points. In the 
first place in Fig. 85 the line currents 
represented by OB* and OB are shown in 
phase, whereas, in Fig. 86, they are 
separated by the angle B*OB*. This 
change is, of course, brought about by 
the generator electro-motive forces of the 
two vector diagrams of which they form a 
part, being drawn together, since the 
transfer of the vectors from Fig. 85 to 
lig. 86 does not alter the phase relations 
of the currents relatively to the generator 
electro-motive force. 

In Fig. 86 the change of phase in the 
line current relatively to the genera- 
tor electro-motive force is quite clearly 
brought out. The maximum angle of 
lag which the current can have behind E 
is that shown by the angle AOC, and 
the minimum phase. displacement of the 
current behind E is shown by the angle 
AOC,. Between these limits the varia- 
tions of the reactance in the circuit O'A’ 
causes corresponding movements in the 
phase position of the line current between 
the maximum and minimum limits. Fig. 
S6 brings out also some very pertinent 
facts regarding the relative rate of change 
in the values of the receiver electro- 
motive force and the currents. For in- 
stance, while the receiver electro-motive 
force is passing between the points 
Aj and A,“, the main line current is passing 
over the are B/B*, consequently, during 
the period of these movements the rate of 
change of the receiver electro-motive 
force is small, whereas the rate of change 
in the line current is relatively high. On 
the other hand, the receiver electro- 
motive force passes from A,’ to A,°, while 
the line current passes from B* to B®. In 
this case the conditions are reversed and 
the receiver electro-motive force is sub- 
jected to the greatest rate of change in 
value. These differences are brought 
about by the fact that the locus circle of 
the receiver electro-motive force is consid- 
erably rotated relatively to the current 
locus circle. In the latter the initial 
point B“is quite near the point O, whereas 
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in the former the initial point A,° is re- 
moved from O, beyond the distance which 
a proportional relation with OB* would 
give it. by an amount very nearly equal 
to the diameter of the receiver electro- 
motive force locus circle. 

In Fig. 85 the generator electro- motive- 
force locus circle has substantially the 
same position as the current locus circle, 
insofar as the relative location of like 
points is concerned. During the trans- 
formation, however, from Fig. 85 to Fig. 
86, a change in the relative position of the 
points on the circle about which the line 
electro-motive-force vector moves brings 
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line of development must be followed as 
that which is presented on page 572. 
Since, in the present instance, 2,’ is a 
variable and r,” a constant, g,' and 4,’ are 
variables, and g,”a constant. Necessarily, 
then, since equation (190) expresses the 
variations that occur between the gen- 
erator electro-motive force and the line 
current under these general conditions, 
it applies here, but it has to be inter- 
preted in the light of the special limita- 
tions pertaining to the present case. Of 
course when 2,’ has a zero value equation 
(190) admits of the modification shown in 
equation (191), 
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about quite a rotation in the relative loca- 
tion of like lettered points. 

To further elucidate the bearing of a 
variable reactance in parallel circuits upon 
the regulation at the receiver terminals 
the rectangular coordinate curves of Fig. 
87 are drawn. They show the relative 
values of the receiver electro-motive force, 
the line current and the angle of phase 
difference between the line current and 
the generator electro-motive force, plotted 
relatively to the current flowing in the 
reactive receiver circuit. The full sides 
of each of the three loops represent the 
conditions when the inductance reactance 
of the circuit O’A’ is changed from in- 
finity to zero. At this time the current 
in the circuit O'A’ is growing; and, con- 
sequently, as indicated by the arrows, the 
curves grow out to the right. The dotted 
portions of the three loops show the con- 
ditions when the capacity reactance of 
the circuit O'A’ is changed from infinity 
to zero. At this time, of course, the 
current in the circuit O’A’ is diminishing 
in value; and, consequently, as indicated 
by the arrows, the curves are retrogress- 
ing to the left. From these curves, then, 
we gather the following facts: That, 
with a variable inductance in the receiver 
circuit O’A’, the electro-motive force at 
the terminals of the receiver circuit falls 
off rapidly and the angle of lag of the 
line current behind the generator electro- 
motive force is relatively large; whereas, 
on the other hand, when capacity react- 
ance is present in the receiver circuit, the 
potential regulation at the terminals of 
the receiver circuit is more nearly con- 
stant and the line current comes quite 
nearly in phase with the generator electro- 
motive force. 

Should it be desired to treat such a 
system as this mathematically the same 


‘ nee 1 F 
since, at this time, g,, = —, and },’=zero. 
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Although all the vectors ‘shown in Fig. 
86 can be readily evaluated by a proper 
use and interpretation of equation (190), 
the results, without the graphical treat- 
ment to assist in their illumination, do 
not present to the mind an adequate con- 
ception of the variations which actually 
occur in the system. For this reason, in 
this case, as in most others, the graphical 
treatment is desirable. It is clearer, 
as accurate and more rapid than the 
mathematical treatment. 

Example 18. 

Given: A distributing system, such 
as that shown in Figs. 83 and 84, in 
which an alternator developing a pressure 
of 130 volts at 60 cycles is impressed upon 
a receiving circuit through a distributing 
line. The resistance of the line is 0.6 
ohm, and it has a reactance of one ohm. 
Primarily the receiving circuit consists of 
a non-inductive bank of incandescent 
lamps having a resistance of 2.5 ohms. 
In parallel with this system, however, is 
connected a second receiver circuit having 
a constant resistance of two ohms, and it 
is so connected through induction coils and 
condensers that its reactance may be made 
anything from negative to positive infinity. 
The internal resistance and reactance of 
the generator armature are small and may 
be neglected. 

Determine what voltage values will ap- 
pear at the terminals of the receiver cir- 
cuit when the reactance of the reactive 
branch circuit is varied. Further, de- 
termine the lag of the line current behind 
the generator electro-motive force for 
each value of the reactance assumed. 
Finally, construct the polar vector dia- 
gram illustrating the phenomena due to 
the reactance variations, and by means 
of rectangular coordinates develop the 
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electro-motive force characteristic of the 
receiver under the conditions imposed. 

In solving this problem graphically we 
will lay out a diagram such as that shown 
in Fig. 85. First make the vector OA,, for 
temporary purposes, equal to 100 volts. 
Now, laying off OB* equal in length to 40 
amperes (which is the current the lamp 
circuit would take under this pressure) 
we can proceed and construct the line im- 
pedance vector diagram which the current 
OB* brings into being. ‘Then, in accord- 
ance with the outline already developed, 
we can lay off the vector OB, equal to 
five amperes, equal to the current that 
will flow in the reactive branch circuit 
when its reactance is passing through the 
zero value. Further, on OB,,” as a 
diameter, we can describe the locus circle 
of the current flowing in this branch cir- 
cuit, and then (since, under present con- 
ditions, OB“ is a constant, and,the line 
current is, at all times, the resultant of 
the two branch currents) we can draw the 
line current locus circle in the position 
indicated. If, now, different receiver 
currents are assumed, such as OB,,” and 
OB,,, the resulting line currents, OB’ and 
OB‘, are immediately determinable, since 
the distances B,”B° and B,°B° must be 
equal to the constant value of OB". 

To find the line electro-motive force 
required to set up the line currents 
through the line impedance we transfer 
the vector OA,,, which is the initial value 
the line electro-motive force will have 
when the line current is equal to OB“, to 
the position A,A*; ther, upon the vectors 
of the assumed currents in the reactive 
circuit, we construct electro-motive-force 
triangles, such as OC,A, and OC_A., the 
hypotenuses of which are equal to the line 
electro-motive forces required to force the 
reactive branch receiver currents through 
the line. Now, transferring these line elec- 
tro-motive forces to positions in which they 
make, with A,A“, correct phase angles, 
we have determined the several values 
which the line electro-motive force must 
have in order to set up the several line 
currents. ‘This construction is shown in 
the case of the two current vectors 
mentioned by the vectors A,A° and 
A“A°, which give the resultant line electro- 
motive force A,A°; and the _ vectors 
A,A%, A°A‘, which give the line electro- 
motive force A,A‘°, the latter conforms 
to the line current OB° and the former 
to the line current OB’. 

With the vector diagram completed we 
can scale it and obtain therefrom data for 
the final solution of the problem. Such 
data is tabulated in Table 11. This data 
shows that the generator electro-motive 
force, to maintain an electro-motive force 
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of 100 volts at the receiver terminals, has 
to be varied between the limits of 130 and 
178 volts. During this variation of the 
generator electro-motive force the line 
current varies from 40 to 90 amperes, the 
current in the reactance receiver circuit 
varies from zero to 50 amperes, and the 
current in the non-reactive receiver circuit 
remains constant at 40 amperes. 

To determine what conditions will exist 
in the system with a constant electro- 
motive force of 130 volts maintained at 
the generator terminals the values given 
in ‘lable 11 must be modified in the ratio 
of 130 to the values of the generator 
electro-motive forces recorded. Such a 
reduction gives the values tabulated in 
Table 12, and if the latter values are used 
in the construction of both polar and 
rectangular diagrams the solution of the 
example is complete. 

Carrying out this line of procedure 
Figs. 56 and 87 are developed. The rela- 
tion between the vectors shown in Fig. 86 
and the values given in Table 12 is indi- 
cated by the exponent letters, by which 
it is possible to rapidly follow through the 
construction. For instance, OA = the 
constant generator electro-motive force = 
130 volts. AA,* = the initial line drop 
= 47 volts. OA,* =the initial receiver 
electro-motive force = 100 volts. OB* = 
the initial line current = 40 amperes. 

In another: case, when the reactance of 
the receiver circuit has been given a value 
of 1.36 ohms, the line current assumes 
the position OB°, and has a value 57 
amperes. The line electro-motive force 
has the position A,°A = 66 volts, while 
the receiver electro-motive force has the 
position OA,° = 73 volts. 

The angle of lag of the line current 
behind the generator electro-motive force 
is determined directly from the values 
of E, and E, given in Table 11, since 

tan? = E,+ E.. 


Therefore, we find that the angle of lag 


varies all the way from 10 to 37 degrees. 
The value of 37 degrees occurs when the 
reactive receiver circuit is inductive, while 
the low value of the angle of lag occurs 
when in the reactive receiver circuit 
capacity predominates. 

In Fig. 87 astill further insight into the 
relative values of the quantities involved 
is possible, as the marginal figures show 
clearly the exact magnitude of the forces 
plotted. 

Many examples following the outline of 
the one just considered can be profitably 
formulated and solved by the student. 
Such a procedure will bring out in marked 
contrast the bearing of resistance and 
reactance upon the regulation in trans- 
mission systems. In the present case the 
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problem relates particularly to conditions 
in which variable motor loads are brought 
to bear upon illuminating circuits, and 
the general character of the voltage dis- 
turbances that may be expected are 
pointed out accordingly. 


TABLE 11. 
DATA PERTAINING TO EXAMPLE 18, 
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TABLE 12, 
DATA PERTAINING TO EXAMPLE 18. 
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Radium. 


At a recent meeting of the Paris So- 
ciety of Civil Engineers, M. P. Besson 
gave some particulars of the commercia! 
production of radium, which has been un- 
dertaken by the Société Centrale de Pro- 
duits Chimiques. Only about one-half 
ounce of the body can be obtained from one 
ton of the uranium minerals, which form 
the raw material, and the separation of 
this one-half ounce requires the expendi- 
ture of about six tons of chemicals, while 
50 tons of water are used for washing pur- 
poses. M. Besson states that the activity 
of radium is such that it is spontaneously 
luminous in the dark. This luminescence 
does not arise like that of phosphorus 
from oxidization of the body, but is due 
to a continuous emission of electrified 
particles. The charge carried by these 
particles is enormous, but their mass is 
so small that the loss of weight is only 
about one milligramme in 100,000,000 
years. 


—_——_@qp> 
Electric Mail Carriers. 


A committee appointed by Postmaster- 
General Smith, which investigated the 
workings of the pneumatic tube systems 
of carrying mails in cities, has reported 
that, on the present basis of cost, the sys- 
tem is too expensive. A system to be oper- 
ated by electricity is in process of develop- 
ment and bids fair to be successful. It 
consists of a miniature third-rail trolley 
road operated in a tube. 
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The Boston Electric Elevated Railway-—lI. 


Some Notes on the Equipment of the Boston Elevated Railway Company’s 


agitation in the city of Boston, 

Mass., concerning the necessity for 
rapid transit. Owing to the peculiar con- 
figuration of the city, and the narrow and 
crooked character of many of the streets 
in the busiest portions of the town, sur- 
face traffic became very greatly congested. 
It was in Boston that first the trolley car 
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New Lines, Power Stations and Trains. 





streets, the main arteries of retail trade 
in Boston, became so great as seriously to 
congest all traffic and to make an imme- 
diate solution of vital necessity. The solu- 
tion was found to some degree by the con- 
struction of a subway. This, running un- 
der and alongside the crowded shopping 
districts, took the cars out of the street in 
part, and, putting them on a private right 
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jacent to it, the style of building is open 
and distances are very considerable. The 
consequence of this arrangement is that 
the desirable residence portions of the city, 
lying both to the north and south of the 
business centres, are so far from the latter 
that the time taken in making the journey 
by trolley car is very considerable. Evi- 
dently a necessary feature of any solution 
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SKETCH MAP OF THE Boston ELEVATED “Rartway ComPany’s LinEs, CONSTRUCTED AND PROPOSED. 
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won recognition as a very important fac- 
tor in public transportation, and the sys- 
tem of the West End Street Railway 
Company, which has been merged into the 
present elevated railway corporation, was 
justly considered in its day to be the finest 
in the world. 

But with the growth of population and 
increase in use of transportation facilities, 
the crowding in Tremont and Washington 


Ee LINE IN THE SuBWaAy Is SHOWN 


of way, permitted high speeds to be made 
and greatly facilitated methods for hand- 
ling crowds.of, passengers ; but the subway 
solution was by no means perfect. 

Boston proper is the centre of an urban 
area of considerable size, and the city it- 
self comprises within its present limits a 
very large number of what were once 
suburban towns: In the outlying parts 
of the city proper, and in the suburbs ad- 


of the transit problem in Boston involved 
the operation of high-speed trains to cen- 
tres in the suburbs, whence feeder lines 
might radiate to take care of the local 
distribution of passengers. 

Precisely this was done, and an elevated 
structure, extending from Sullivan Square 
in the former city of Charlestown (almost 
within the shadow of Bunker Hill monu- 
ment) on the north, across the Charles 
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River and to Dudley street in Roxbury, 
was constructed as part of a system which 
will eventually embrace four radiating 
lines of elevated tracks and a loop in the 
centre of the city. 

In going through the crowded business 
part of Boston two distinct lines are used, 
making a loop around the centre of the 
city. This will easily be understood by 
reference to the accompanying sketch map, 
which shows the lines projected and com- 
pleted. On one side of this loop is in- 
cluded the subway; and Boston, distin- 
guished for so many other things, also en- 
joys the distinction of being the only city 
in the world having an elevated road which 
is partly built underground. 

With the consolidation of the numerous 
street railway interests which went to 
form the West End Company—the im- 
mediate parent of the Boston Elevated 
Railway Company—a number of power- 
houses and substations were inherited, 
and of these still a considerable number 
will be used in furnishing current to the 
general system of the city. It must not be 
forgotten that all of the transportation 
systems of Boston are operated as a unit 
by one company, and that the elevated 
system and the subway must be considered 
together with the radiating and intersect- 
ing trolley lines on the surface as forming 
parts of a single whole. 

Of the numerous power stations perhaps 
that one which will be most identified with 
the elevated railway proper, is the fine 
station standing on Lincoln’s Wharf, in 
the northern portion of the old city of 
Boston, and known as the Lincoln power 
station. One of the accompanying illus- 
trations gives an excellent idea of the 
station from the water front. 

The building is 155 feet by 145 feet in 
area, and is built of brick with limestone 
trimmings and a tile roof. Rising from 
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THE LINcoOLN POWER STATION OF THE BosTON ELEVATED RatLwAy COMPANY— 
From THE WATER FRONT. 











PARTIALLY COMPLETED SWITCHBOARD IN THE LINCOLN PowsEr Station, Boston. 


one side of the building is a brick chimney 
251 feet high and having a 13-foot cir- 


cular flue. All of the piping, condensers 
and pumps are located in the basement 
vf this building below the level of the 
engine-room floor. The boiler room is at 
a slight elevation above the ground and 
above this is carried the coal in pockets. 
The capacity for coal storage is 3,500 
tons in the steel pockets in the building 
itself, and room for 6,500 tons more is 
reserved on the company’s wharf imme- 
diately adjacent to the building. The coal 
used is of the Pocahontas variety, “run of 
mine,” and is received from barges and 
schooners at the dock by means of a Hunt 
coal conveyor. The coal is carried either 
to the wharf piles for storage, or is sent 
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up to the upper portion of the power-house, 
where it is crushed to the proper dimen- 
sions and stored in the pockets ready to 
come down through the automatic weigh- 
ing machines to the boilers below. 

Of boilers there is a total of nominal 
6,000 horse-power, arranged in six bat- 
teries of two 500-horse-power water-tube 
boilers each. The boilers are of the 
familiar Babcock & Wilcox type, the same 
company having supplied also the super- 
heaters which are used to superheat the 
steam to 500 degrees. The working pres- 
sure is 185 pounds per square inch at the 
boilers. Of the 12 individual boilers, eight 
are equipped with Roney mechanical stok- 
ers driven by steam engines, while four are 
equipped with Acme mechanical stokers 
similarly driven. All of the boilers work 
in connection with Green fuel economizers 
placed between the boiler proper and the 
uptake into the smoke-stack. The ar- 
rangements for handling ashes are com- 
plete and simple, these being delivered to 
carts at one end of the building. The 
whole progress of the coal, from the time 
the schooners arrive with it at the wharf 
until the ashes are carted out of the build- 
ing, is practically automatic and requires 
the absolute minimum of attention. 

Passing, now, to the engine room, this 
contains three units, of which two are in 
place and one is under construction. The 
units each consist of an engine, of the 
vertical cross-compound type, direct- 
coupled with a generator, the engine be- 
ing rated at 4,000 nominal horse-power 
and the generator at 2,700 kilowatts, giv- 
ing direct current at 550 volts. 

Of the engines, the two units which are 
at present installed were built by the Rice 
& Sargent Engine Company, of Provi- 
dence, R. I. At 180 pounds initial steam 
pressure, and at their normal speed of 75 
revolutions per minute, these engines indi- 
cate 4,500 horse-power. They are of ex- 
ceedingly simple type, their dimensions 
being 44 and 88 inches cylinder diameters 
by 60 inches stroke. These engines are 
provided with Corliss valves throughout. 
The other engine unit, which is now being 
installed, is of the Westinghouse pattern, 
though similar to the other engines and of 
the same dimensions, except that its low 
pressure cylinder is one inch less in diam- 
eter. This machine has poppet valves on 
the high-pressure side and Corliss valves 
on the low-pressure side. 

The two units at present installed drive 
dynamos of different types, one engine 
operating a Westinghouse generator and 
the other one made by the General Electric 
Company. The Westinghouse dynamo 
has 22 poles, and is rated at 2,700 kilo- 
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watts at 575 volts. The General Electric 
Company machine has 36 poles, its revolv- 
ing armature being narrower on the face 
and larger in diameter than that of the 
other machine, and its output rating the 
same. In each combined unit of engine 
and generator is included a 26-foot diam- 
eter, 120-ton flywheel. In each of them 
the weight on the main bearings is 250 
tons, and this in each case is carried by a 
shaft 34 inches in diameter in the bear- 
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twelve feet high, which is said to be the 
largest that has ever been constructed. 
Of course, air exhaust is resorted to only 
in case of trouble with the condensing 
system, which is elaborate and complete. 
The whole of the condensing apparatus 
is of the Blake pattern. The condensers 
and air pumps are of the combined twin 
vertical, separate-driven, self-contained 
type, which has come to be familiar in 
high-class power installations, there being 
three units of these machines rated at 


ONE OF THE 4,500-HorsE-PowER GENERATING UNITS IN THE LINCOLN STATION OF THE 
Boston ELEVATED RAILWAY COMPANY. 


ings, forged hollow, of nickel steel. The 
Siegrist lubricating system supplies oil 
under pressure to sight-feed oil cups all 
over the working parts of the engines and 
dynamos from a distributing table, not 
unlike an electric switchboard in its gen- 
eral design, located near the oil pumps in 
the basement. 

The exhaust pipes from the great en- 
gines contain an ingenious expansion 
joint, made after designs by one of the 
company’s engineers. These exhausts are 
connected with a 48-inch exhaust header, 
open to the atmosphere through an ex- 
haust head eight feet in diameter and 


6,000 horse-power each. In connection 
with the condensing system, feed water 
heaters of the Webster pattern are em- 
ployed, while the steam coming from the 
boilers is superheated to 500 degrees, thus 
insuring, it is believed, a very high econ- 
omy in the operation of the station. 

The building is admirably adapted for 
station purposes. The interior of the en- 
gine room is lined with white-faced bricks, 
and is spanned by a 50-ton electric crane 
made by the Morgan Engineering Company, 
of Mansfield, Ohio, and equipped with 
General Electric motors. This crane has 
also a five-ton auxiliary hoist, and it has 
been found of the utmost service in erect- 
ing the heavy machinery now in the sta- 
tion. The southern wall of the building 
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is of brick, but of a temporary character, 
as it is expected that it will have to be 
taken out and the building extended in 
that direction for the reception of a fourth 
unit before many years pass. 

The electrical connections of this sta- 
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Lightning Strikes the Niagara Trans- 
mission Line. 


On the evening of June 22, during the 
progress of a severe electrical storm, light- 
ning struck the transmission line connect- 
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tion, while naturally on a large scale, are 
of the simplest character. Alongside of 
each dynamo is a monstrous circuit-break- 
er of the General Electric type, set to 
break at 6,000 amperes, while upon the 
switchboard the various circuits are han- 
dled through the customary single-pole 
switches and circuit-breakers employed in 
railway work. All of the circuits leave the 
building underground. 


ing Niagara Falls, N. Y., and Buffalo at 
a point between Niagara Falls and 
Tonawanda. In an instant Buffalo was in 
darkness, its street cars were stopped and 
the Pan-American Exposition was prac- 
tically paralyzed. Fuses on the line were 
blown out and it was several minutes be- 
fore the storage battery plant of the Buf- 
falo General Electric Company could be 
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brought into requisition to take care of the 
street cars and lights. At the Pan-Ameri- 
can, while the decorative lighting was tem- 
porarily extinguished, the power supply 
from the steam-driven power-house on the 
grounds was continued so that there was 
no trouble in finding one’s way about the 
grounds. The main troubles were found 
by various theatres, both on the Midway 
at the exposition and in Buffalo proper, 
which were left in darkness. This is the 
first time that lightning has caused a 
general suspension of lighting and power 
delivered through this transmission line 
since its erection. 
enn 
A French View of Wireless 
Telegraphy. 

M. Villot, Inspector General of Posts 
and Telegraphs, and head of a government 
commission appointed to study wireless 
telegraphy, is-quoted in a press cable des- 
patch as saying: 

“Aerial wireless telegraphy can not give 
entirely satisfactory results, as experi- 
ments have been proved to vary with the 
atmospheric conditions. Furthermore, the 
horizon remains an insurmountable bar- 
rier for long-distance messages, even with 
relays. 

“On the contrary, certainty can be ob- 
tained in pouring into known subterra- 
nean layers sufficient power to reach a de- 
sired point, where perfected apparatus 
will receive the message. The first duty 
of the commission will be a thorough 
study of earthly strata, which the latest 
geological researches have shown to be 
imperfectly understood.” 











A Singular Accident. 


On the evening of June 20 a 1,000-kilo- 
watt rotary converter in the station of the 
Edison Heat, Light and Power Company, 
in Duane street, New York city, suddenly 
“ran away,” causing its armature to ex- 
plode and seriously wounding Henry 
Kraemer, one of the attendants in the 
station. 

The cause of the accident is not quite 
clear. The machine was one of the stand- 
ard General Electric Company’s 1,000- 
kilowatt rotaries, normally operating from 
the alternating-current side to supply di- 
rect current to the outside of the 250-volt 
three-wire system maintained by the com- 
pany on its lighting circuits. On the even- 
ing in question the machine was running 
backward—that is to say, it was being 
operated from the direct-current side, 
feeding current back into the alternating 
distribution network. Whether it had 
been thrown in synchronism on the alter- 
nating side or not is not quite clear. It 
is supposed that possibly its field circuit 
became broken in some way, causing it 
simply to run away. Lights were out in 
the downtown district only a few minutes 
in consequence of the accident and the in- 
cidental invasion of the station by the fire 
department. 
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Syntonic Wireless Telegraphy. 


After the reading of Mr. Marconi’s 
paper, which was printed in full in the 
ELECTRICAL REVIEW for June 15 and 22, 
before the Society of Arts, in London, 
Professor W. E. Ayrton being in the chair, 
the following discussion took place: 

Dr. Fleming, F.R.S., said, that as he 
had been permitted to be a little behind 
the scenes, and had seen some of the ap- 
paratus before it was made public, he was 
able to entirely confirm Mr. Marconi’s 
statements with regard to his experiments. 
A very great stride forward had been made 
in syntonic telegraphy. The subject was 
not a new one, in fact, a large number of 
patents had been taken out in connection 
with it, most of which, however, embodied 
more hope than experience. In spite of 
the fact that there were so many claims of 
priority in the matter, he had the strong- 
est possible conviction that Mr. Marconi 
was the first person to actually achieve a 
true syntonic telegraphy with electric 
waves. He had done that in virtue of 
having followed out to their logical issue 
the fundamental scientific principles of 
the subject which he had so clearly 
grasped, one of which was the essential 
distinction between the radiative and the 
non-radiative circuit. Many inventors and 
patentees had professed to have obtained 
syntonic telegraphy with a simple open 
aerial insulated radiator of the Marconi 
type. Although it was possible to produce 
a kind of bastard syntonic telegraphy by 
that means it was not possible to produce 
true syntonic telegraphy, because the aerial 
simply produced a sort of etheric impulse 
or explosion, and not a true train of waves. 
It was just as possible to produce true 
syntonic telegraphy by those means as it 
would be to cause one whip to crack by 
cracking another one near to it. When a 
closed circuit was taken, which was a pow- 
erful absorber of electric energy, and asso- 
ciated with a radiative circuit, a means 
was obtained for producing a true train of 
waves. If those two circuits were tuned 
together, a great improvement was effected 
on anything previously accomplished. Mr. 
Marconi had not only constructed a re- 
ceiver capable of receiving trains of waves, 
but also capable of not receiving those 
not adapted to it. No train of waves 
would act upon his syntonic receiver ex- 
cept those which had a particular period. 
An analogy might be found in a cork float- 
ing on water, which would be bobbed up 
and down by any wave, long or short, 
which went over it; but a heavy log of 
wood floating on the water and tethered 
to the bottom of a sea by a spiral spring 
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would only be caused to bob up and down 
by waves having one particular period. 
The former corresponded to a simple co- 
herer and the latter to a syntonic receiver 
of the kind described in the paper. He 
quite agreed with Mr. Marconi that the 
days of the non-syntonic telegraphy were 
numbered, because no one would choose a 
receiver capable of being affected by every 
vagrant wave, when such an instrument 
as Mr. Marconi’s latest form of receiver 
was available. Among the possibilities 
which lay in front of the invention was 
that it would be immediately possible to 
provide the Admiralty and the post office 
with instruments having an Admiralty or 
post-office frequency, and to register fre- 
quency just as a telegraph address was 
registered, so that no one else could use 
that particular frequency. He had had 
the privilege of riding on the motor car 
described by the reader of the paper, and, 
when many miles from home, they were 
able to communicate with their hotel and 
order their lunches. In conclusion, he 
offered his warmest congratulations to 
Mr. Marconi on the immense strides he had 
made in the improvement of his initial in- 
vention. 

Captain Kennedy said he wished to ex- 
plain, in common justice to Mr. Marconi, 
some of the points connected with the 
operation of the system in South Africa. 
A scheme was suddenly conceived and 
hastily executed of sending apparatus and 
assistants to install the system at Durban. 
But intead of setting it up at that port, it 
was sent to the front. No poles were avail- 
able, and the attempts to substitute kites 
and balloons were unsuccessful. For want 
of labor and proper materials progress was 
slow, and eventually the work was stopped. 
On arriving in Natal, on the first oppor- 
tunity, he handed the whole system over 
to Captain. Percy Scott, who worked it 
most satisfactorily on board the ships at 
Durban up to the time he left South Af- 
rica. The operations in Cape Colony were 
entirely experimental, and would have suc- 
ceeded had they been given a fair chance. 

The chairman, in proposing a vote of 
thanks to Mr. Marconi for his admirable 
paper, said that, after listening to what 
wireless telegraphy had already done in 
saving life and ships, they realized why the 
reader of the paper, although so young, 
had acquired fame, why he had won that 
more substantial reward which sometimes 
went with fame, but often did not, and also 
grasped why he had earned what should be 
dearer to him than fame or wealth—the 
gratitude of all peoples for having so 
courageously developed a new sense for the 
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world. Although still far away, he 
thought they were gradually coming with- 
in thinkable distance of the realization of 
a prophecy he ventured to make four years 
ago, of a time when if a person wanted to 
call to a friend he knew not where, he would 
call in a loud, electromagnetic voice, heard 
by him who had the electromagnetic ear, 
silent to him who had it not. “Where are 
you?” he would say. A small reply would 
come, “I am at the bottom of a coal mine, or 
crossing the Andes, or in the middle of the 
Pacific.” Or, perhaps, inspite of all the call- 
ing, no reply would come, and the person 
would then know that his friend was dead. 
Let them think of what that meant, of the 
calling which went on every day from room 
to room of a house, and then think of that 
calling extending from pole to pole; not 
a noisy babble, but a call audible to him 
who wanted to hear and absolutely silent 
to him who did not, it was almost like 
dreamland and ghostland, not the ghost- 
land of the heated imagination cultivated 
by the Psychical Society, but a real com- 
munication from a distance based on true 
physical laws. On seeing the young faces 
of so many present he was filled with green 
envy that they, and not he, might very 
likely .live to see the fulfillment of his 
prophecy. 

The resolution was carried unanimously. 

Mr. Marconi, in reply, thanked Dr. 
Fleming for his kind remarks, to him he 
was also indebted for valuable advice on 
many subjects he did not understand, 
and in which Dr. Fleming’s theoretical 
knowledge was of great value. In refer- 
ence to Captain Kennedy’s remarks, he 
wished to give an explanation. When the 
war broke out in South Africa he was 
asked whether he could send his apparatus 
out there. His associates, in reply, made 
two proposals, (1) to send apparatus for 
work at the front, and (2) between shore 
stations and the transports at Durban. 
The proposal of using the apparatus at the 
front was not accepted by the War Office 
at the time. The apparatus was sent out 
without poles, because he was informed 
they would be found atDurban. On the 
arrival of his assistants in South Africa 
they pluckily volunteered to go to the 
front, thinking the system might be 
worked with advantage to the English 
Army, but on reaching the front, poles 
could not be obtained by which to raise 
the wires. At that time, according to,his 
old-fashioned system, this was absolutely 
necessary. Captain Baden-Powell came 
to the rescue with some well-designed kites 
and signals were transmitted about 18 
miles. Although the system was never 
used during operations in South Africa, it 
was not the fault of the system. In con- 
clusion he thanked the chairman for his 
remarks, and hoped he would be able to 
improve considerably on what he had done 
and obtain more valuable results for land 
and sea purposes. He wished also to thank 
the Council of the Society of Arts for 
asking him to read the paper, and the 
audience for the kind way in which they 
had appreciated his efforts. 








June 29, 1901 


THE ELECTRICAL RESISTANCE OF THE 
HUMAN BODY.* 


BY W. L. HOOPER. 


Several years ago while examining the 
evidence in a case of alleged injury from 
electrical shock, it became desirable to as- 
certain the resistance of the human body. 
An examination of the literature of the 
<ubject was most unsatisfactory, different 
authorities giving values ranging from 
one thousand to several tens of thousands 
of ohms; the only rule discoverable being 
that the better the contact and the more 
moist the skin, the lower the resistance. 

After some preliminary experimenting 
from which it appeared that the resistance 
of the body altered with the voltage em- 
ployed, as well as with the character of 
the eontact and condition of the skin, I 
requested one of my post-graduate students 
{o examine in as large a number of cases 
as possible the hand-to-hand resistance of 
ihe body at all practicable voltages. 

Brass rods about three-quarters of an 


inch in diameter were selected for elec- - 


trodes; and the resistances were measured 
first with a Wheatstone bridge and single 
LeClanche cell and then with milliam- 
meter and voltmeter and battery of stor- 
age cells, varying from a few volts to 75 
or 100, and sometimes to 125 volts. 

With the Wheatstone bridge and cell 
the resistances were always high, usually 
from twenty thousand to forty thousand 
ohms; with the milliammeter and volt- 
meter and a number of storage cells the re- 
sistances were always lower, decreasing 
along an apparently hyperbolic curve until 
with 100 to 125 volts the results obtained 
were usually between 1,000 and 2,000 
ohms. 

The accompanying diagram shows the 
form of the curve according to which the 
resistance varies, but is not to be taken as 
an actual case. 

That the diminution of resistance with 
high voltages was not due to tighter grip 
of the handles due to muscular spasm was 
shown by substituting for the rods heavy 
pieces of metal resting upon the open 
palms, ; 

That it is a peculiarity of living tis- 
sue was shown by experiments with wet 
leather, meat and dead animals. Experi- 
ments with alternating currents yielded 
the same results, though with a periodicity 
of 130, no one was found willing to en- 
dure more than 50 volts. 

In the search for an explanation of 
these results a distinct increase in the 
moisture of the skin on the palms of the 





* Reprinted from the Tufts Engineer. 
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hands was observed after experiments with 
high voltages. It accordingly occurred to 
us that the diminished resistance might be 
wholly or in part due to the greater activ- 
ity of the sweat glands due to increased 
flow of blood to the parts under the stimu- 
lus of the relatively large currents at high 
voltages. 

If this is the true explanation, then it 
should take time to establish the conditions 
necessary for the low resistance observed 
at high voltages; and if the observations 
necessary for determining the resistance 
of the body could be completed in a brief 
space of time, for instance, in one or two 
hundredths of a second, we ought not then 
to observe any diminution, or at most a 
much smaller diminution in the resistance 
for a given increase of voltage. This hy- 
pothesis I have lately tested in the fol- 
lowing manner: 

In series with the body and battery is 
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Voltage at Handles. 

CurvE SHowine VARIATIONS IN BopDILy 
RESISTANCE. 
placed a non-inductive resistance composed 
of a series of incandescent lamps and a 
switch for closing the circuit. To the ter- 
minals of the non-inductive resistance is 
connected a condenser whose charge at any 
instant will, of course, depend upon the 
difference of potential between the termi- 
nals of that resistance and therefore upon 
the current in that branch at the given 
instant. 

In the same way another condenser con- 
nected to the terminals grasped by the 
hands enables us to determine the instan- 
taneous difference of potential between the 
hands. 

Both condensers are connected respect- 
ively to the two blades of a double-pole, 
double-throw switch, one pair of whose 
jaws are connected to the non-inductive 
resistance and body, the other pair to two 
reflecting balistic galvanometers. This 
switch is placed a measured distance be- 
low the battery switch above mentioned, 
and both are actuated by a falling weight. 

The operation is as follows: the battery 
switch being open and the double pole 
switch being set to connect the condensers 
to the terminals of the resistance and body 
respectively, the weight is released, and 
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falling, closes the battery switch, thus 
establishing the current through the body. 
After an interval of time, depending upon 
the distance the weight has fallen and the 
space between the two switches, the double- 
pole switch is thrown, thus transferring 
the terminals of the condensers from the 
resistances to the galvanometers whose de- 
flections, multiplied by the proper con- 
stants, give the potentials at the terminals 
of the body and the non-inductive resist- 
ance respectively. Knowing the value of 
the non-inductive resistance and the in- 
stantaneous value of the potential differ- 
ence between its terminals, the instanta- 
neous value of the current through the 
resistance and hence through the body is 
found. Knowing the current through the 
body and the difference of potential be- 
tween the handles, the resistance of the 
body is determined. 

That the indications of this rather com- 
plex arrangement of apparatus are reliable 
is shown by its yielding correct results 
when known metallic resistances are sub- 
stituted for that of the human body. 

There has not been time at my disposal 
for anything like an extended series of 
experiments with the new apparatus, but 
the results obtained show clearly that the 
resistance of the body during the first one 
or two-hundredths of a second after being 
subjected to potentials of from 50 to 100 
volts is much higher than that found after 
the current has acted for several seconds ; 
resistances below several thousand ohms 
not having yet been observed. 

On the other hand, resistances as high 
as-those found with the Wheatstone bridge 
and single cell have not been obtained. 

It would therefore appear that the de- 
creased resistance of the human body 
which I have observed with high voltages 
is at least partly due to stimulated circu- 
lation, but that not improbably there are 
other effects of relatively large currents 
much more nearly instantaneous in their 
action, but tending also to reduce the 
body’s resistance. 

One evident result of this investigation 
is to show the utter futility of attempting 
to determine the amount of current that 
may flow through a person’s body on con- 


tact with a high-pressure wire by measur- 
ing the resistance of that body with a 
Wheatstone bridge and one or two battery 
cells. 





> 

The Street Railway Convention. 

The annual convention of the American 
Street Railway Association will be held at 
Madison Square Garden, in New York 
city, on October 9, 10 and 11, 1901. 
Headquarters of the association will be at 
the Murray Hill Hotel. 
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CIPHER CODE FOR GENERAL RAIL- 
ROAD TELEGRAPHING.* 


BY C. S. RHOADS. 


While no doubt the majority of the rail- 
ways here represented now have, or have 
had during the past, some form of “cipher 
code,” the fact that your topic committee 
has asked us to consider the question at this 
convention must be taken as evidence that 
there is need of something that will enable 
a “knight of the key” to have a better con- 
ception of the old saying that “brevity is 
the soul of wit.” Can this not be done by 
reducing the length if not the number of 
telegrams, so that the poor fellows will 
have time to exchange witticisms with one 
another across the table instead of “peg- 
ging” away every moment of their hours 
while on a “trick,” and then put in extra 
time at the close of day in getting together 
to forward by train mail what should have 
gone by wire in an abbreviated form, and 
no doubt have saved money thereby for the 
company by having them acted upon much 
sooner ? 

Since being requested to prepare some- 
thing on the above caption, the writer has 
not had time to make any extensive re- 
search as to just what extent the “cipher 
code” is being used, nor with what success 
among our neighbors. But judging prin- 
cipally from my own limited experience 
(which has been rather of an experimental 
nature) I am of the opinion that what we 
need to make it a thorough success isto have 
a code that will apply to the stereotyped 
phrases used in the different departments 
of the railroad service, and then have same 
adopted as the standard for North Amer- 
ica, the action to make it so presumably to 
come through the American Railway Asso- 
ciation. 

On the Big Four system we prepared a 
code specially for the local freight depart- 
ment, and put it in use between three of the 
largest cities. The result was of a satis- 
factory nature so far as applied to the local 
business of our own road, but when it 
came to the joint service with connecting 
lines (which form a large portion of this 
class of telegrams) we soon observed the 
necessity for “standard” for all roads to 
make it thoroughly practicable. Our trav- 
eling auditors have a code of their own, 
which only the general auditors and trav- 
eling auditors have copies of, for obvious 
reasons. 

The Association of American Railway 
Accounting Officers have adopted a code 





*Read before the Association of Railway Telegraph 
Superintendents, Buffalo, June 20. 
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which was formulated by a committee of 
that association some two or three years 
ago, which, it seems to me, contains the 
basis of what might be enlarged upon to 
fill the requirements of every department 
of the service. It contains numerous sub- 
divisions, one for each department. For 
example: Car service department, cipher 
words beginning with “C ;” freight audit- 
ing and freight, cipher words beginning 
with “F;” general freight department, 
cipher words beginning with “G.” 

Each subdivision is arranged in alpha- 
betical order, this arrangement being con- 
sidered better than arrangement by sub- 
jects, for the reason that no two persons 
would have the same idea as to the best 
way of classifying subjects, etc., under the 
latter plan. Consequently there would be 
more or less difficulty in finding a desired 
phrase, while an alphabetical order is 
very simple. By having the “code” words 
in each subdivision begin with a letter 
having a direct connection with the de- 
partment using that subdivision, instant 


reference can be made to the proper part of — 


the code when a message is to be inter- 
preted. They inserted a number of extra 
code words in each subdivision, with the 
understanding that after the code was 
adopted by the association, any road wish- 
ing to add one or more phrases might ap- 
ply to the secretary to insert such phrases, 
designating a code word for each, and 
notifying all members of the association 
by the monthly bulletin. 

In addition to a code of the nature out- 
lined above, would it not be well to have a 
private code for the use of presidents, 
general managers and general superin- 
tendents only. There are often telegrams 
pertaining to the executive and adminis- 
trative affairs of the service that should 
be so strictly private that not even the 


clerks in their own offices should have - 


copies of their code. It is not my purpose 
to insert herein a list of code words to be 
recommended. One can soon be arranged 
after the matter of adopting a standard 
has been perfected. At a previous meet- 
ing, while the question of unnecessary tele- 
grams was being discussed, a member of 
the association suggested as a remedy that 
“each person be furnished a telephone.” 
While this nlan is being rapidly adopted, it 
doesn’t seem to have the effect of reducing 
the telegraphing, which, like our country, 
appears to still be on an expanding basis. 
We make a request for a certain number 
on the telephone, and about two times out 
of three get the reply, “Line busy.” Now, 
the query is, ”Shall our code not be useful 
in reducing the number of telephones?” 
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British Pacific Cable. 


A surveying party has located the land- 
ing site of the British Pacific telegraph 
cable (which is to connect the Dominion 
of Canada with the Australian Confedera- 
tion) on Kelp Bay, near Banfield Creek, 
seven miles from the entrance to Barclay 
Sound, and something over 100 miles from 
Victoria, writes United States Consul A. 
E. Smith. 

The location is described as admirably 
adapted for the purpose—a good harbor, 
12 fathoms of water close to the shore, so 
that vessels of 10,000 tons can find safe 
anchorage. The harhor is landlocked, and 
has a bottom of ooze that it is said will 
furnish good protection for the cable. 

Work has already begun in England on 
the cable. It is to be 5,834.5 miles in 
length, the longest yet constructed, and 
will be transported and laid in one ship, 
which is now being specially built for the 
purpose. The cable will run from Van- 
couver Island to Fanning Island, a. dis- 
tance of 3,337 miles, before a landing is 
effected ; thence to the Fiji Islands, thence 
to Norfolk Island, and thence to Queens- 
land. 

The first installment of cable, including 
the sections from Queensland to Norfolk, 
Fiji, and Fanning Islands, is expected to 
leave England in January, 1902. The 
second and longest portion is to leave in 
August, 1902, come direct to Vancouver 
Island, and be laid from Barclay Sound 
to Fanning Island. 

According to the contract, the whole 
cable is to be laid and working by January 
1, 1903. Unforeseen disaster excepted, 
those engaged in the work believe this 
great enterprise, which will cost $10,000,- 
000, will be completed at the date prom- 
ised. 

> 
The Plain Truth. 
[From the Oswego, N. Y., Times.] 

The point raised by the ELEcrrRIca!. 
Review is that it is not the shock received 
in the electric chair that extinguishes 
the vital spark, but the autopsy that fol- 
lows; and it complains that in no case 
has the test been made of trying to resus- 
citate the criminal as in the case of the 
boy referred to, who, after having received 
a shock fivefold as powerful as that ap- 
plied to criminals and apparently being 
killed by it, was resuscitated. Certainly 
if this position be true, it is a vastly dif- 
ferent matter from that contemplated by 
the statute. Death by a burning electrical 
discharge is one thing, death by the autop- 
sic knife—butchery, in a word—quite an- 
other. 
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ON ANODE RAYS. 


BY W. HIBBERT. 





The following interesting communica- 
tion is taken from our esteemed contempo- 
rary, the London Electrical Review: 

About three or four years ago, Dr. 
Gladstone and I conducted some researches 
on the absorption of X-rays by various 
salts and metals. The experiments were 
very numerous and involved the uss of 
many tubes, so. that incidentally a great 
variety of observations were made. In 
some cases, pure accident led to some notes 
about anode rays which may interest your 
readers. M. Sagnae has given some ac- 
count of similar results. 

The X-ray tubes employed were of the 
well-known form shown in the figures, the 
bulb being about two and one-half. inches 
in diameter, and the distance from the 
aluminum cup to the platinum plate about 
one and three-quarters inches. 

For the benefit of those who are less 
familiar with the subject, it will be con- 
venient to describe the appearances ob- 
served during the process of exhaust- 
ing these tubes, when an electric discharge 
from a coil is used. At a pressure which 
is relatively great, light appears around 
the cathode cup, Fig. 3. With increasing 
exhaustion this light spreads more and 
more till a converging beam forms. The 
focus of this cone has a very considerable 
depth, but divergence over a large area 
follows, Fig. 2. As the pressure still 
diminishes, the divergence cone narrows, 
until it all falls on the flat platinum plate. 
At still further exhaustion these cones 
disappear, and the greenish-yellow light 
which indicates the X-ray’ stage fills the 
whole space intervening between the elec- 
trodes. At various stages, the platinum 
plate (anode) is observed to get red hot, 
which is explained by ‘the action of “cath- 
ode rays” from the aluminum cup bom- 
barding the plate on which they are fo- 
cused, raising its temperature by deliv- 
ering up to it the kinetic energy “they 
possess. 

While at work on these tubes I had the 
goo fortune to see the result of an ex- 
cessively small puncture, so small, indeed, 
that the normal pressure was not restored 
in six hours. The main effects observed 
were the reverse of those just described 
as occurring during exhaustion. The 
greenish-yellow light disappeared; the 
fairly concentrated cones were followed by 
the more diffused ; and after a little while, 
light could be seen round the aluminum 
cup only. 

In this deteriorating vacuum I hap- 
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pened to reverse the current, just after 
the cones had disappeared, and the focus 
was becoming indefinite. The aluminum 
cup thus became an anode, and the plat- 
inum plate a cathode, contrary to the 
usual practice. To my surprise, the plat- 
inum cathode became red hot, and contin- 
ued so during the discharge. Even when 
the battery was switched off, the incan- 
descence was visible, dying away in the 
manner observed after bombardment by 
cathode rays. The current was reversed 
six or seven times, and each time that the 
platinum plate was acting as cathode it 
became red hot, though this was not ob- 
served when it was made an anode. 

Tt is now granted that the ordinary in- 
candescence of an anti-cathode, or anode, is 





Fig. 2. 
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ILLUSTRATING ANODE Ray EXPERIMENTS. 


due to bombardment by “rays” from the 
cathode. Parity of reasoning suggests 
that at the particular pressure reached in 
the experiments just described, the cup- 
shaped aluminum electrode can radiate 
anode rays more energetically than. cath- 
ode rays. 

As the leakage continued and the vac- 
uum deteriorated still further, the visible 
heating of the platinum plate (cathode) 
diminished and finally ceased. But heating 
continued, for the bulb was found to be 
warm over a considerable area near the 
cathode. At a pressure at which the dis- 
charge showed light just round the alumi- 
num cup as cathode, Fig. 3, the current 
was reversed, and the heating effects were 
greatest at A A, falling rapidly in front to 
a a, and less rapidly behind to a, a. 

I now tried to obtain evidence of this 
anode radiation, and consequent incandes- 
cence of the cathode, during the process of 
exhausting a tube. Putting a tube on to 
a Cossor pump, and running steadily till 
an ill-defined “focus” appeared between 
the electrodes (the discharge being in the 
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usual direction—aluminum as cathode, 
platinum as anode) the current was re- 
versed, and at once the platinum plate be- 
gan to glow. Here again the anode radia- 
tion or discharge is more energetic than 
that from the same end used as cathode. 

Some observations were made during the 
process of exhaustion by touching differ- 
ent parts of the glass globe. Heating ef- 
fects were observable over a wide range of 
pressure, and as soon as the vacuum be- 
came fairly good, the temperature was 
higher round the cathode than near the 
anode. It is, however, widely and irregu- 
larly distributed till a much lower pressure 
is increased. The bombardment is then 
concentrated on the cathode as described, 
raising it to incandescence. The pressure 
at which this was obtained was proved 
in various experiments to be just higher 
than that at which the “focus” becomes 
visible. In some experiments the plati- 


num was seen to heat first at a point or a 
very small area, recalling the experimental 
proof given by Mr. Campbell Swinton of 
a focal concentration continuing to the 
anode. Here, of course, the continuation 
is to the cathode. 

These results seem to indicate that dur- 
ing exhaustion of a tube there are both 
anode and cathode rays, that the line of 
discharge and concentration for each varies 
according to the pressure, and that at par- 
ticular, though different, pressures, it is 
possible to get convergence of either. 

I hope to determine the pressures by the 
aid of Mr. Cossor’s McLeod gauge. 


RES OS 
German Technical Bureau. 


Steps are being taken for the crea- 
tion of a federal bureau of technics 
in Germany. On the executive com- 
mittee having charge of this plan are 
members of the leading chemical works, 
the German association for protecting 
the trades, the Technical Association 
of Germany, the Association of German 
Engineers, the Union of German Patent 
Lawyers, the Central Bureau for Scien- 
tific Investigation, the Institute for Fer- 
mentation, the German Tobacco Associa- 


tion, electrical companies and others. 
—_——___-. eo — 


Patent Applications in Great Britain. 





In Great Britain last year the number of 
applications for patents was 23,922, as 
compared with 25,800 in 1899. The high- 
est point was reached in 1897, with 30,- 
952. It is somewhat interesting to note 
that, while there has been a falling off 
in the number of patents granted to citi- 
zens of the United Kingdom and also to 
citizens of Germany and France, the num- 
ber of applications from the United States 
increased from 3,002 in 1899 to 3;189 in 
1900. 
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AMERICAN MANUFACTURED PRODUCTS 
IN GERMANY.* 


BY FRANK H. MASON. 


It is one of the anomalies of the present 
situation in Germany that notwithstand- 
ing dull and declining home and foreign 
markets for most products of German 
manufacture, there is an unusually brisk 
and insistent demand for certain articles 
of American origin. During no recent 
period have so many inquiries, personal 
and by letter been received at this con- 
sulate from German firms and individuals 
who wish to be put into direct relations with 
American manufacturers and exporters, as 
during the first three months of the current 
year. These inquiries cover a large range 
of merchandise, including small machin- 
ery of many kinds, typewriters, time and 
cash registers, furniture and office sup- 
plies, shoes, leather, lumber, and even 
dress goods and other textiles of wool and 
cotton which, surprising as it may seem, 
are now produced in the United States 
under conditions which, it is believed here, 
will warrant their export to European 
countries. 

The significant and gratifying indica- 
tion in all this is that American manu- 
factures, as such, are becoming well known 
in Germany and are appreciated and ap- 
proved for their quality and price. Here, 
as in Great Britain, an American label 
or trade-mark has come to be recognized 
as conveying a certain guarantee as to 
general excellence in material, workman- 
ship and ingenious adaptation to the pur- 
pose for which the article is intended. 
The American machine tool, the high- 
grade bicycle, dried and canned fruits, 
the $3 shoe, the typewriter, the roll-top 
desk and various fixtures have set high 
standards of excellence in those specialties, 
and made the way more open and easy 
for the other manufactured products which 
are to follow. In respect to all these 
things, it is but justice to say that, with 
few exceptions, German people, espe- 
cially in the cities and larger towns, have 
been just and discriminating in their ap- 
preciation of American wares, and do not 
hesitate to buy the imported article when 
it is better or cheaper than a similar prod- 
uct of native manufacture. So notoriously 
is this true that purchasers here are often 
reproached by trade papers and manufact- 
urers’ associations with a want of patriot- 
ism and a weakness for imported articles 
which have the merit of novelty. So 
marked has become the German apprecia- 
tion of American machinery and tools 





* Extracts from a report made to the Department of 
State by Consul General Mason. 
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that the imports last year included 4,- 
757 tons of machine tools of American 
origin, against 588 tons from Great Brit- 
ain and 388 tons from France. Besides 
this, there were imported from the United 
States, during the same year, 20,249 tons 
of agricultural machinery and implements, 
343 tons of electrical machines, 200 tons 
of steam engines, 574 tons of blowing ma- 
chinery and 331 tons of pumps. 

But while all this is true, it must be ad- 
mitted that, except in a few lines, Ameri- 
can exporters have been slow in learning 
the best methods of utilizing the oppor- 
tunities which are offered in the German 
market. The makers of machine tools 
and shoe-making machinery, typewriters 
and a few other specialties learned the 
lesson early and well, and have profited by 
their knowledge. But, as a class, the 
American manufacturer—incomparable as 
such—is still in the primary grade as a 
merchant in foreign fields. That this 
should be so is, perhaps, a natural result 
of his education and environment. His 
success at home has been so complete and 
satisfying, his confidence in American 
methods so ingrained and assured, that 
he finds it hard to realize that customers 
can not be won in France, Germany, and 
Russia with catalogues and price lists in 
English; with measurements, weights and 
values stated in inches, pounds and dol- 
lars; and offering to sell his incomparably 
superior products for “cash at 10 days 
sight f. o. b. New York, sight draft with 
bill of lading attached.” 

The folly of all this has been explained 
and written threadbare in consular corre- 
spondence and published reports. It has 
been emphasized in the letters of German 
agents and importers, but still the confi- 
dent exporter goes on in hisefforts to “teach 
foreign purchasers American methods of 
business.” If he ventures upon a foreign 
language it is almost invariably Spanish, 
and Germany has been strewn with Amer- 
ico-Spanish catalogues and price lists 
which are twice as bulky and no more 
comprehensible to Germans than if printed 
in English alone. By way of making it 
pleasant and easy for the foreign customer, 
he often encloses a United States stamped 
envelope, printed with his own address, to 
contain the returning order. If he sends 
a traveling salesman or agent to study the 
market and make personal propaganda, 
the chances are that the emissary will be 
a bright, energetic, capable young Ameri- 
can, who knows all about the goods and 
how to sell them in the United States or 
England, but is ignorant of every language 
but English and helpless beyond the 
realm of his mother tongue. Even with 
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these disadvantages, the imperfectly 
equipped salesman often renders a valua- 
ble service by studying the actual needs 
and conditions of the foreign market, find- 
ing how it can be best reached, and, as 
one of them sententiously remarked, “get- 
ting the facts to convince our firm at home 
that Germany is not in the United States,” 

In respect to size, beauty of print and 
illustration, the trade catalogues issued 
by American manufacturers are the most 
elaborate and beautiful, as well as the 
most expensive, in the world, but for prac- 
tical purposes they are often defective in 
several respects, the most essential of 
which are too many claims to superiority 
and too little definite and exact informa- 
tion concerning the weight, dimensions 
and effective capacity of machinery; ab- 
sence of metric weights and measurements 
and prices in francs, marks or other for- 
eign equivalents; and translations, wlicn 
given at all, made by persons .who do not 
understand the goods, and which are often 
so incorrect and imperfect as to furnish 
no adequate technical description of the 
merchandise, Asaresult of these defects, in- 
tending purchasers are frequently obliged 
to opena correspondence with the exporting 
manufacturer in order to obtain clear and 
definite information. This entails a ser- 
ious waste of time and often leads to the 
loss of orders which are given to manufact- 
urers of other nationalities who make care- 
ful and complete catalogues specially for 
the German market, or, what is still bet- 
ter, send a capable traveling salesman to 
exhibit samples or photographs of the 
goods and make direct contracts in the 
office of the purchaser. 

For the fact remains that with all that 
can be done by other means, it is the ex- 
pert salesman—the drummer—who is the 
most effective nurse of new trade, either at 
home or abroad. The foreign firms or 
agents are also important adjuncts when 
they are trustworthy and enterprising, but 
there is always the possibility that they 
will hold back the sales of an imported 
article while pushing those of native pro- 
duction, or they may take advantage of 
loosely drawn pattern and trade-mark 
laws to improve their own product at the 
expense of the foreign competitor. All 
this is but natural, and must always be 
taken into account by exporters who place 
their goods in the hands of foreign agents 
who are already established in a similar 
line of trade. Many of such houses in 
Germany have been enterprising and 
faithful and have built up an important 
and permanent traffic in American special- 
ties. Others have utilized the opportunity 
thus acquired to use the imported machine 
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or other article as a model to improve their 
own products, which they have pushed into 
complete control of the market. 

There should be, therefore, a closer ac- 
quaintance and more binding agreement 
between exporter and agent, and this can 
be acquired only by personal contact and a 
more careful study of the conditions and 
requirements of European trade, made 
here on the spot by competent merchants 
or expert salesmen. In large enterprises, 
ihe sale of machinery and tools, sales of 
railway supplies, mining equipments, con- 
tracts for bridges, ete., our people have 
achieved brilliant successes because they 
have come abroad and done the business 
directly with purchasers. The enormous 
increase of the German export trade dur- 
ing the past 20 years is a monument to 
the efficiency of the good-natured, per- 
sistent, highly educated German drummer, 
who, with sample bag and order book, 
backed by subsidized steamship lines and 
German branch banks in foreign marts, 
has camped in the remotest markets of the 
earth until he has practically made them 
his own. 

Ji is an ungracious though sometimes 
a wholesome duty to point out some of the 
other errors into which certain of our ex- 
porters have fallen through careless over- 
confidence or ignorance of foreign condi- 
tions, and to state from the standpoint of 
the German importer some of his grounds 
for complaint. The first of these charges 
is that American exporters are in many 
cases too lax and irresponsible in the ful- 
fillment of contracts. As an example of 
what is meant by this, the following in- 
cident will serve: In August of last year, 
a furnace company in a southern state 
sold, through an agent in Germany, to a 
steel manufacturer in the Lower Rhine 
region 5,200 tons of pig iron, with the ex- 
press stipulation that 4,000 tons should be 
shipped so as to be landed at Rotterdam 
on or before November 15, and the re- 
mainder to be landed at Hamburg not 
later than the same date, so as to be 
shipped up the Elbe to Silesia before the 
close of navigation. There had been a 
dearth of pig iron in Germany during the 
summer and early autumn of last year, 
and the purchaser waited impatiently for 
the American material. Letters and tele- 
grams to the sender evoked no satisfactory 
reply. The autumn boom in steel manu- 
facture had begun in the United States 
and he was taking care of his friends at 
home. Finally, on December 20, 200 tons 
arrived at Hamburg. The Elbe was then 
frozen so that it had to be shipped inland 
by rail. The remaining 1,000 tons of that 
order and the 4,000 tons for Rotterdam 
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failed to arrive, and the order was can- 
celled. The Rhineland steel maker accepted 
the non-delivery because an important de- 
cline in the demand and prices of steel had 
meanwhile occurred in Germany and he 
could dispense with the American pig iron. 
But had this been otherwise, he might 
have bought the whole 5,000 tons in Eng- 
land, Germany or anywhere, paid the 
market price for it, and collected the dif- 
ference between that and his contract from 
the agent who sold him the American 
metal and failed to deliver it according 
to agreement. It should be clearly under- 
stood that, under German laws, non-ful- 
fillment of contract is a misdemeanor for 
which the delinquent can be made to pay 
both actual and contingent damages. 

It follows that the German agent of an 
American exporter, selling goods on com- 
mission and depending upon the prompt- 
ness and good faith of his principal not 
only for the stipulated delivery, but for 
the quality of the merchandise, is placed 
by any default in an exceedingly risky and 
delicate situation. Being a German sub- 
ject, he is held subject to the laws of Ger- 
many in respect to all contracts made for 
fulfillment in this country. If he fails to 
deliver the right goods at the right time, 
the purchaser may, at his option, cancel 
the contract or cover it at the risk and ac- 
count of the commission merchant who 
represents the foreign seller. Against the 
honor and good faith of most American 
exporters nothing can fairly be said, but 
there are, in several lines of business, firms 
of easier conscience and sharper methods 
who do not hesitate to conduct their ex- 
port trade on the ethical basis of a horse 
trade and who stoop to practices which 
are complained of by the victims to their 
local chambers of commerce, are reported 
and discussed in newspapers, and furnish 
the enemies of American imports with 
just the ammunition that they crave. 

In no market of Europe will any trick- 
ery of this kind—any lapse whatever from 
absolute honesty and good faith in the 
fulfillment of a contract—entail such fatal 
consequences as in Germany, where every 
detail of commercial practice is strictly 
regulated by law. 

Another point that few American ex- 
porters seem to grasp is that articles made 
from several different materials—as wood, 
steel, nickel and copper—are uniformly 
classified for duty*in Germany under the 
constituent material which bears the high- 
est rate of duty. This has led to some 
queer and seemingly irrational decisions, 
as, for instance, where canned vegetables 
were classified as tinware because the duty 
rate on tin is far higher than on vege- 





825 





tables. 


When, therefore, machinery or 
other merchandise includes parts which 
are nickeled, upholstered, or otherwise 
specially decorated, such parts should be 
packed separately. Letters or catalogues 
should state precisely not only what the 
article weighs, but how many cubic feet 
of space it occupies when packed in the 
smallest practicable compass for shipping, 
and whether the individual parts are of 
steel, brass, iron, wood or other material. 

While it is probable that the imports of 
American machine tools, electrical and 
even agricultural machinery, may show a 
marked decline during the current year as 
compared with 1900 and 1899, there is yet 
an unsatisfied demand for a wide range of 
novelties and special inventions in which 
American ingenuity and adroitness in 
manufacture have produced something 
strikingly superior to what is known or 
used in this country. 

As an indication of what is meant may 
be cited the recent inquiry of a leading 
importing firm at Berlin, which solicits in- 
formation and propositions from makers 
of the most modern and highly improved 
centrifugal machinery for chemical and 
laundry purposes, filling machines for 
charging small paper bags with groceries 
and medical preparations, filling bottles 
with salts, ete., and machinery for mak- 
ing pastilles and lozenges of all kinds. I: 
is well known that in these and many other 
specialties, though not in all, American 
machinery is unequaled; but there is a 
lack of means for obtaining here exact 
knowledge, not only of the latest improve- 
ments, but of their weight and cost. Deal- 
ers with experience, ample resources and 
knowledge of the German market are num- 
erous and ready; it is the American sales- 
man with samples and specifications who 
is generally lacking. 

Finally, the American manufacturer 
who seeks to establish a market in an old 
and well-supplied country like Germany 
should realize that it costs something to 
advertise and introduce a new article, and 
ought to be willing to pay part of the ex- 
pense of the enterprise. This he can do by 
an allowance for advertising purposes, or 
by granting a longer credit for the goods 
themselves. Before giving the exclusive 
agency of a product to a single firm, the 
exporter should know with whom he is 
dealing ; but, once satisfied on that point, 
absolute faith should be kept. Many an 
American exporter has spoiled his chance 
with the best German importers by send- 
ing mailed circulars and propositions 
broadcast, whereas the article was one 
which required a special representative 
agency for its proper introduction. Few 
responsible houses will undertake the in- 
troduction of a new kind of merchandise 
which any competing firm can obtain di- 
rect from the American exporter. In all 
these respects, business men are very much 
alike the world over, and it is always a 
wholesome process for the seller to imagine 
himself on all questions of detail in the 
position of the buyer, and consider what 
he would or would not be willing to do 
if their relations were reversed. 
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Some Interesting Telephone Patent 
Decisions. 

On June 7, in the United States Circuit 
Court for the Eastern District of Missouri, 
Justice John A. Marshall rendered a de- 
cision in the suit brought by the Western 
Electric Company against the Kinloch 
Telephone Company and Samuel M. Ken- 
nard for injunction and recovery of dam- 
ages for the infringement of patent No. 
438,788, of October 21, 1890, issued to 
Anthony C. White, for a lightning ar- 
rester. In the opinion of the Court, which 
is long, it is stated that White’s patent re- 
lated to a device consisting of two carbon 
plates mounted parallel to each other and 
separated by a thin dielectric, preferably 
of mica, so slotted as to permit of disrupt- 
ive electrical discharges taking place 
through the narrow air gaps at the slots. 
The upper plate has a plug of fusible alloy 
fixed in a hole in its surface. In use one 
plate is connected with the ground and the 
other with a circuit to be protected. Sud- 
den discharges in small volume jump across 
the air gap without damage. If any con- 
siderable volume of current is present an 
arc is formed and the resulting heat melts 
the fusible plug, which runs down and 
bridges over the space between the plates 
thus securely earthing the line. 

The device used by the defendants con- 
sists of carbon plates held apart by a 
silk dielectric, not slotted, each plate con- 
taining in a conical recess a lead shot or 
pellet held in place by beeswax. The op- 
eration of the device also depends on the 
heat occasioned by the formation of an 
arc. The Court held that the devices are 
so nearly similar in design and method of 
operation that a degree for injunction and 
accounting should issue. 

In the same court and before the same 
judge another case was decided on June 
18 in favor of the Western Electric Com- 
pany against the Kinloch Telephone Com- 
pany and others as defendants on three 
patents two of which had expired. The 
third is No. 330,067, granted to John A. 
Seely on November 10, 1885, for grouping 
spring jacks and annunciators for multi- 
ple telephone switchboards. The real is- 
sue of this patent was the determination 
of the infringing or non-infringing char- 
acter of the switchboard of the Kellogg 
Switchboard and Supply Company. The 
decision of the Court embodies over 3,- 
000 words of a somewhat close analysis of 
the functions of multiple switchboards in 
general and the history of the art. The 
main point of difference between the de- 
fendants’ switchboard and what is known 
as the full-multiple or Bell type board, 
embodying Seely’s patent in its fullest ex- 
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pansion, is that in the former each board 
contains multiple jacks only for one quar- 
ter of the entire number of lines. Judge 
Marshall said: 

“For the purpose of contrasting the 
devices, I think each division of the de- 
fendants’ board should be considered a 
system or exchange. The subscriber has 
access to four correlated exchanges, either 
of which he may call up. So considered, 
each division of the defendants’ device— 
such as division A—has on its board mul- 
tiple jacks for all ‘A’ lines, and also 
embodies each other element of the Seely 
patent. An element of the second claim 
is: ‘Addition spring-jack switches,’ called 
in this opinion extra answering jacks, 
‘distributed on the different boards in 
uniform groups and the individual annun- 
ciators of the different lines arranged in 
corresponding groups.’ ” 

The decree asked for by the plaintiff 
was granted. 

In connection with this decision the 
ELEcTRICAL REvIEW has received from 
Mr. Milo G. Kellogg, president of the 
Kellogg Switchboard and Supply Com- 
pany, a letter concerning the matter, con- 
taining the following: 

“The Kinloch switchboard was the first 
switchboard manufactured by the Kellogg 
Switchboard and Supply Company. It 
was begun in the year 1897 and finished 
the next year. It was not considered by 
us that the board would infringe the Seely 
patent, and it is only by the most favorable 
construction of the patent that it can be 
considered to do so; for instance, the 


_claims have as elements, in addition to the 


multiple jacks, additional or answering 
jacks arranged in ‘uniform groups.’ Judge 
Marshall’s opinion is to the effect that in 
the Kinloch board there is not an ‘actual 
uniformity,’ but only an ‘apparent uni- 
formity,’ or a ‘uniformity apparent to the 
eve,’ to quote from the Judge’s decision. 
“Learning in the year 1898 that the 
Western Electric Company claimed that 
the Kinloch board infringed the Seely pat- 
ent, we from that time changed the con- 
struction of our switchboards so that it 
could not be claimed that they infringed 
the patent, even ‘apparently.’ All the mul- 
tiple switchboards which have been con- 
structed by our company, excepting the 


Kinloch board, which was of date of 1897, - 


have been constructed with this point in 
view. 

“The whole matter is one of minor im- 
portance, and the victory a barren one. 
The case will be appealed and should the 
Appellate Court decide that the patent is 
a valid one and is infringed, certain 
changes could be easily made in the board, 
which would remove all claim for infringe- 
ment. Such change would not affect in 
the slightest the efficiency of the service 
of the Kinloch company nor the cost of 
the operation of the Kinloch plant.” 
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Convention of Master Mechanics and 
Master Car Builders. 


The annual conventions of the Ameri- 
can Railway Master Mechanics and the 
Master Car Builders were held at Saratoga 
Springs last week and the first of this 
week. A number of important papers 
were read and discussed. Chief among the 
topics were the “Cost of Running High- 
Speed Passenger Trains,” “The Handling 
of Boiler Tubes” and “Reduction in Loco- 
motive Coal Consumption.” 

The meetings were quite largely at- 
tended, representatives being present from 
every railroad in the United States with 
the exception of two. There were a num- 
ber of electrical men in attendance. ‘The 
Consolidated Railway Electric Lighting 
and Equipment Company, of New York, 
was represented by General Manager John 
N. Abbott, General Agent John T. Dickin- 
son and others. This company had an 
exhibit in the court of the Grand Union 
Hotel, which was the convention head- 
quarters, and also had on exhibition, at 
the Delaware & Hudson depot, a car of the 
Atchison, Topeka & Santa Fe Railroad 
equipped with its apparatus. This car was 
greatly admired and constantly visited by 
the practical railroad men in attendance, 
and is one of 106 similarly equipped cars 
belonging to the A., T. & S. F. road. 

The General Electric Company had 
an exhibit of apparatus suitable for equip- 
ping with power the machine shops and 
repair shops of railroads. The improve- 
ments and extensions of steam roads have 
been so numerous in the last few years 
that the shop facilities of many of the 
steam railroads have almost broken down, 
and new electrical equipment will probably 
be ordered in many instances. Messrs. 
Beach, McKee and Mullin were among the 
representatives of the company present. 

The Bullock Electric Manufacturing 
Company, of Cincinnati, and the Wagner 
Electric Manufacturing Company, of St. 
Louis, were represented by Mr. F. G. 
Bolles, who met many friends among the 
steam railway men. 


The H. W. Johns Manufacturing Com- 
pany, of New York, had an interesting ex- 
hibit, and was represented by Mr. J. H. 
Meek and others. 

The exhibits in steam railway appliances 
were quite large, and the two conventions 
were pronounced, in this respect, among 
the best ever held. 

A number of fine souvenirs were (is- 
tributed by the representatives of manu- 
facturing and supply companies. Among 
these was a golden pig by Mr. James 
Brady, of the Pressed Steel Car Company, 
and a neat pocket and memorandum book 
of morocco leather with isinglass face by 
the Safety Company, of New York. 
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The Fast Saratoga Limited Train. 


The inauguration of the Saratoga Lim- 
ited train service on the New York Cen- 
tral for the summer season occurred Sat- 
urday of last week. Mr. George H. Dan- 
iels, the general passenger agent of the 
road, invited a number of his newspaper 
friends to participate in the inaugural 
trip and visit the famous springs of Sara- 
toga. A party of some 50 ladies and gen- 
ilemen accepted and the train made the 
trip in a few minutes better than record 
time both ways, leaving New York at 1.50 
p. M. Saturday and arriving on the return 
at 10.36 a. M. Monday. 

Saturday evening a jovial meeting of 
the party was held in the parlors of the 
United States Hotel and the Saratoga 
Limited Club was organized and disor- 
ganized. Mr. Daniels was elected presi- 
dent, Mr. Louis Wiley, of the New York 
1'imes, secretary ; Mr. R. K. Munkittrick, 
of Harper’s Weekly, was elected historian, 
and Mr. W. J. Lampton, poet-laureate. 
\ number of humorous reports were made 
by the officers and responded to by Presi- 
dent Daniels in a most felicitous manner. 
President A. R. Knapp, of the village of 
Saratoga, welcomed the party in a speech 
that was most cordial. 

On the return trip a vote of thanks to 
Mr. Daniels, Mr. Burdick, Mr. Wager and 
their staffs, and to the people of Saratoga 
Springs, was prepared by a committee and 
adopted with a hurrah. Mr. J. A. Seavey, 
of the Sun, was chairman of the meeting, 
and Mr. H. L. Bridgman, of the Brooklyn 
Standard-Union, was secretary. The com- 
inittee which prepared the resolutions was 
composed of the historian, the poet and 
the secretary, and Messrs. Mack, Burton 
and Price. A verse each of rag-time 
poetry suitable to the occasion was pre- 
pared by Mr. Lampton and Mr. Mun- 
kittrick respectively (but not respect- 
fully), and were listened to with many 
signs of appreciation. The newspaper 
visitors, in addition to enjoying the waters 
of the springs, visited the numerous ex- 
hibits shown at the convention of the Mas- 
ter Car Builders and found much to in- 
ierest and enlighten them. 

Sppncshiliints 
The Berliner Patent Decision. 

Mr. Justice Brown, in the United 
States Court in Boston, on June 24, sent 
down his opinion in the Berliner trans- 
mitter case. The decision is more com- 
plete and elaborate than the statement 
made by Judge Brown last February, con- 
sisting of 113 printed pages, but no new 
points are brought out in it. The rescript 
of the original statement was published in 
full in the Evectricat Review for March 
2, 1901. 
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The Canadian Electrical Association’s 
Convention. 

The eleventh annual convention of the 
Canadian Electrical Association was held 
at the Russell House, in Ottawa, Canada, 
on June 19, 20 and 21. 

Professor R. B. Owens, of McGill Uni- 
versity, read a short but interesting paper 
on “Transformation from Constant Po- 
tential Alternating to Constant Current 
Alternating.” This particular transfor- 
mation is desirable for the operation of 
series alternating arc lamps from a con- 
stant-potential generator, thus combining 
are and incandescent lighting systems 
upon one machine. 

Mr. K. B. Thornton, of Montreal, pre- 
sented a paper on the “Construction and 
Protection of Aerial Transmission Lines.” 
This paper will appear in full in an early 
forthcoming number of the ELECTRICAL 
REVIEW. 

Mr. O. Higman, of Ottawa, read a very 
fully worked out paper on the “Legal 
Electrical Standards of the Dominion of 
Canada.” It appears from this paper that 
considerable progress has been made in 
Canada in the direction of establishing a 
standardizing bureau. 

Mr. Henry L. Doherty, who was recent- 
ly elected president of the National Elec- 
tric Light Association, presented an able 
paper on a subject with which he has long 
been associated—the method of charging 
for electrie light. 

Mr. J. R. Robertson, of Montreal, read 
a paper entitled “The Influence of the 
Load Factor on the Design and Operation 
of a Lighting and Power System.” Mr. 
Robertson’s paper was long and very in- 
teresting. He went at great length and 
with much detail into the interesting ques- 
tions involved, and gave a mathematical 
demonstration of the accuracy of certain 
tests suggested in his paper. 

There were two topical discussions— 
upon the “Best Practice in Cleaning, 
Trimming and Inspection of Enclosed 
Are Lamps,” and upon “Different Sys- 
tems of Charging for and Measuring the 
Power Consumed by Induction Motors 
with Varying Power Factors.” 

At the last day’s session it was decided 
that the next meeting should be held next 
summer in Quebec. The following officers 
were then elected for the ensuing year: 

President, Mr. Philip G. Gossler, of 
Montreal ; first vice-president, P. F. Rees- 
or; second vice-president, Edward Slade; 
secretary and treasurer, C. H. Mortimer, 
Toronto. The executive committee is com- 
posed of Messrs. J. J. Wright, Toronto; 
Ormond Higman, Ottawa; A. B. Smith, 
Toronto; W. H. Browne, Montreal; John 
Yule, Guelph; A. A. Dion, Ottawa; A. 
Sangster, Sherbrooke; George Holeman, 
Quebec, and K. B. Thornton, Montreal. 
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Association of Railway Telegraph 
Superintendents. 


The Association of Railway Telegraph 
Superintendents met at Buffalo and con- 
tinued in session during June 19, 20 and 
21 of last week. The meeting was held in 
Statler’s Hotel, near the exposition 
grounds. Wednesday’s session began at 
10 o’clock, with Mr. W. F. Williams, of 
Norfolk, Va., the president, in the chair. 
The officers and committees submitted 
their reports, which were accepted. Papers 
relating to the interests of the telegraph 
branch of railway work were then read and 
discussed. There were over 100 in attend- 
ance and this number was increased the 
next day. On Wednesday afternoon, Act- 
ing General Manager Pope, of the Bell 
Telephone Company, entertained the vis- 
itors and their wives at the executive of- 
fices of the company. An inspection of 
the modern operating apparatus and 
switchboards was made, after which lunch 
was served. The visitors were also ad- 
dressed by Mr. Pope. 

The proceedings continued through 
Thursday and Friday. On Thursday after- 
noon, through the courtesy of the tele- 
phone company, represented by Mr. Pope, 
the association visited Niagara Falls and 
took a trip over the Gorge Route. The 
trip was a particularly enjoyable one. 

Boston was selected as the place of meet- 
ing for next year, and Mr. C. F. Annett, 
superintendent of telegraph of the Ilinois 
Central Railroad, was elected president, 
and Mr. F. P. Valentine, superintendent 
of telegraph of the New York, New Haven 
& Hartford Railroad, was elected vice- 
president. Mr. P. W. Drew, superintend- 
ent of telegraph of the Wisconsin Central 
Railway, was reelected secretary and treas- 
urer. i 

J. H. Bunnell & Company, of New 
York, were represented by Messrs. Charles 
McLaughlin, Jr., and J. J. Ghegan, and 
exhibited a handsome line of instruments 
and also the Phillips-Morse automatic tel- 
egraph apparatus. 

The Bunnell Telegraphic and Electrical 
Company, of New York, was represented 
by Mr. H. S. Young, who distributed as 
souvenirs sterling silver match boxes, upon 
which the name of the company was en- 
graved. 

Several of the papers read at the con- 
vention are published in the ELECTRICAL 
REVIEW. 





=> 





Ten thousand tons of carbide of calcium 
are produced annually in Germany. The 
plants making it are as follows: Rhein- 
felden, 5,000 horse-power of water power ; 
Lechbruck, 2,000 horse-power, water pow- 
er; Lauffen, 600 horse-power, water pow- 
er; Hagen, 500 horse-power, steam, and 
Pheenix-Dortmund, 1,000 horse-power 
produced by blast-furnace gases. 
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The Mechanical Forces of Nature and 
Their Exploitation. 


The question of the probable end of the 
world’s coal supply, in the not far distant 
future, is one which has, in recent years, 
been the cause of much discussion. In 
connection with this subject a pamphlet 
published by the Urania Gesellschaft, of 
Berlin, on “Die mechanischen Natur- 
krafte und deren Verwertung,” by F. 
Reuleaux, is of interest. In a clear and 
popular manner the author traces and ex- 
plains the gradual utilization by mankind 
of the various natural forces, from the 
ancient Assyrian water-wheel to the in- 
stallations of Niagara, and the Parsons 
steam turbine. It has been calculated that 
the supply of coal in England can only last 
at the most 200 years more; and though 
the coal fields of the other European coun- 
tries have not been used to the extent that 
the English ones have, still their eventual 
exhaustion can already be anticipated. 
‘The total consumption is now about 600,- 
000,000 tons per year, or, measured as a 
volume, about 500,000,000 cubic yards. As- 
suming a yearly increase of five per cent 
(it is at the present moment greater than 
this), this would mean that during the 
present century 6,500,000,000 cubic yards 
of coal would be taken from the earth’s 
coal mines. A cube of this volume would 
have a side over 10 miles long. 

It may be urged that this is not a mat- 
ter of immediate importance; still, in 
considering the future industrial state of 
the world one must admit that great 
changes must take place, and that coun- 
tries which have been indebted for their 
growth to their natural resources of power 
in the form of coal must give way to those 
countries where power is supplied in an- 
other form. On examining the natural 
sources of power, one sees that really the 
only other available source of power be- 
sides coal, which, it may be said, can be 
regarded as the accumulated energy of the 
sun, stored up through countless ages, is 
water power. This, unlike coal is a 
source of energy which is always with us. 
The sun piles the waters of the ocean upon 
the mountain side, and following the force 
of gravity it flows down again in a never- 
ending cycle, watering, fertilizing, and, 
under the careful direction of mankind, 
rendering the land fruitful and inhabita- 
ble and providing for the wants of the 
human race a source of power immeasura- 
bly greater than any power to be derived 
from the combustion of coal, and, what is 
more, a source of power which will never 
cease or be exhausted while the world lasts. 
To form a computation of the total en- 
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ergy of the atmospheric depositions is very 
difficult. It has been calculated to reach 
the value of 100,000 million horse-power. 
The realization of the one-thousandth 
part of this would be enough to replace 
the whole of the coal consumption for an 
incalculable time to come. 

An example of how a water power can 
be used to its fullest extent is furnished by 
the Upper Hartz. There nearly every 
drop of water available is utilized, and, 
although boasting no streams of any size, 
ihe respectable total of 3,300 horse-power 
is generated and used in the mining oper- 
ations carried on there. It is, however, 
with the advent of electricity that the full 














Mr. L. W. STANTON. 


realization of water power has become pos- 
sible. By means of the facilities offered us 
by this agent we arrive back at the original 
motive power of mankind, and will be 
enabled to tap energies incalculable in 
comparison with our present ones. This 
greatest and farthest reaching application 
of electricity is but now in its infancy. In 
1891, only 10 years ago, the first long- 
distance power transmission plant was 
erected at Lauffen on the Necker. The 
power, amounting to 100 horse-power, was 
transmitted to the electrotechnical exhi- 
bition at Frankfort-on-the-Main, a dis- 
tance of 110 miles, at a voltage of 8,000 
volts, using a three-phase current. In the 
short space of time since then immense 
progress has been made. Now whole towns 
and large tracts of country are supplied 
with power and light from distant water- 
falls, and new industries have sprung into 
existence which were formerly impossible. 
The future developments of this branch of 
science will be as great, comparatively, as 
the mighty forces of nature they are de- 
signed to employ, and in endeavoring to 
imagine them the scientific mind merges 
into the poetic, with which it is, after all, 
very closely related.—Nature, 
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L. W. Stanton. 


Mr. L. W. Stanton was one of the pio- 
neers in independent telephony, having as- 
sisted in the construction of one of the 
first, if not the first, independent telephone 
exchange in the country, which was built 
at Cambridge, Ohio, in the fall of 1893. 
After this plant was completed he accept- 
ed an offer to construct and manage a 
plant at Barnesville, Ohio. This was so 
well built that it was considered, even by 
the Bell company’s engineers, the best- 
constructed independent plant in the State 
of Ohio. Shortly after Mr. Stanton’s 
resignation the plant was purchased by the 
Bell company. 

Mr. Stanton, after leaving Barnesville, 
went to St. Louis, where the telephone 
business was quite active, his principal 
aim at that time being to become familiar 
with every phase of telephone engineer- 
ing. He spent several months in the em- 
ploy of the Bell company in different de- 
partments and, after the completion of 
the Bell plant, he spent some time in the 
employ of the Standard Underground 
Cable Company and the Kellogg Switch- 
board and Supply Company. The latter 
company, after it had completed the 
switchboard for the Kinloch Telephone 
Company, in St. Louis, transferred Mr. 
Stanton to Cleveland, Ohio, where he had 
charge of the installation of the switch- 
board for the Cuyahoga Telephone Com- 
pany, which is said to be the largest 


switchboard in the country. After com- 
pleting the installation he secured a posi- 
tion with the Federal Telephone Com- 
pany, which controls a number of ex- 
changes in Ohio, besides the United States 
long-distance lines. His paper, read at 
the telephone convention recently attract- 
ed much favorable comment. 


——_.+—]> 
Exports to Spain. 


The commercial relations existing be- 
fore the war between Spain and the United 
States appear fully to have been restored, 
and it is considered not at all improbable 
that our exports to that country for the 
fiscal year 1901 will be greater, with possi- 
bly one exception, than in any preceding 
year. The figures for the year up to date 
indicate that the total exports for the 
fiscal year will reach in the aggregate 
about $16,000,000, whereas in 1900 they 
were but $14,619,335, and in 1883, the 
one year in which more than $15,000,000 


was reached, $16,931,287. The annual 
imports of Spain to the United States 
since 1891 have ranged from $3,500,000 
to $6,000,000, the mean being about $4,- 
500,000. In the present fiscal year they 
are estimated as likely to exceed somewhat 
$5,000,000, 

















June 29, 1901 


Lambert Schmidt Telephones at the 
Independent Convention. 

The Lambert Schmidt Telephone Man- 
ufacturing Company, New York, had an 
elaborate exhibit at the Independent Tele- 
phone Convention. The exhibit consisted 
of two portable army field switchboards, 
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the first listening cam to the left; the 
second cross-connection would be made on 
the second row of black cams, using the 
second listening cam, etc. Ringing on 
any line can be done by the individual red 
ringing cams. The board is provided with 
the maker’s army type hand microtele- 


EXHIBIT OF THE LAMBERT SCHMIDT TELEPHONE MANUFACTURING COMPANY AT THE 
INDEPENDENT TELEPHONE CONVENTION. 


one 40-drop regular type army board and 
a 100-drop combined series and bridging 
switchboard. There were shown further 
army telephone field sets, regular exchange 
telephones, consisting of generator call and 
common battery wall instruments, portable 
desk telephones, microtelephones and auto- 
matie reset intercommunicating wall and 
desk sets, as well as many combinations of 
private line instruments. Parts, in de- 
tail, of the company’s cordless adjustable 
arms, transmitters, receivers, etc., were 
also shown. 

The company made a particular feature 
of showing the inside of both switchboard 
and telephones, as illustrating the work- 
manship throughout. The two army port- 
able field switchboards attracted consid- 
erable attention, being a novelty in the 
line. These boards are of six and ten 
drops, respectively. No cords-or jacks 
are used. All the parts are enclosed 
in a heavy, compact oak case with a door 
at the front and back. Inside, at the 
front, is a hard rubber panel, on which is 
mounted in the first row 10 drops, on the 
second row 10 red ringing cams, the third, 
fourth and fifth rows being composed each 
of 10 black cross-connecting cams, and the 
sixth row of three white listening cams. 
Below is a night bell cam. There is one 
ringing cam for each line and one listening 
cam for each row of black cams. The 
cross-connections on the first call would be 
made on the first row of black cams, using 


phone and bridging generator and with 
binding-posts at the top for line connec- 
tions. It weighs 63 pounds, is compact, 
and can be shifted at a moment’s notice. 
A strap at the top is used for carrying. 
The company was represented by 
Mr. Lambert Schmidt, president; Mr. 
Schwartz and Mr. W. W. Bostwick, Jr. 


—_——_- Sao 


Keep Cool while You Work. 
The neat little apparatus illustrated in 
the accompanying engraving consists of a 
small fan, which is part of the stand and 
fixture of an incandescent lamp and is 





Desk FAN AND LIGHT FIXTURE. 


operated in series with the lamp. The fan 
is five inches in diameter and runs at 
1,800 revolutions per minute, giving a 
gentle breeze, but one not sufficient to 
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disturb papers or writing material placed 
on a desk in front of it. The height of 
the whole outfit is 12 inches and its weight 
complete, four and one-half pounds. It 
is built to operate on direct or alternating 
current, and for any of the usual voltages, 
by the Pacific Electric Company, La 
Crosse, Wis. 





*—_-—__—- 


A Suspension Battery Fan [lotor 
Outfit. 


In the accompanying illustration is 
shown a very neat and convenient form of 
fan motor, operated by battery power, 
which is made by the Edison Manufact- 
uring Company, New York. 

The motor is so well shown in the illus- 
tration as to render further description 
unnecessary. The fan is nine inches in 
diameter, and is believed to be sufficiently 
large for the great majority of uses to 
which an electric fan is put. Power is 





SUSPENDED BATTERY FAN Moror. 


supplied by four cells of the Edison-La- 
lande type in a box made of polished oak. 
By the use of the spring suspension, which 
is well shown in the illustration, and ball 
bearings on the motor, it is stated that the 
operation of this fan is as nearly noiseless 
as it is possible for a machine to be. The 
outfit is, therefore, specially well suited for 
use in sleeping rooms, sick rooms, hos- 
pitals, ete. A large number of other uses 
will readily suggest themselves. 





830 


A New Triplex Electric Pump. 

In the accompanying illustration is 
presented a view of the new triplex elec- 
tric pump designed and built by the Jeans- 
ville (Pa.) Iron Works Company. 

The general design of the apparatus is 
that of a horizontal single-acting pump 
with direct connection, single reducing 
gears, and having three separate water 
cylinders which vary in details of con- 
struction with the pressure against which 
the machine is to work. When the press- 
ure on the pump is more than 350 feet 
lift an alleviator, consisting of a movable 
plunger backed by a rubber bumper as a 
spring, is used. As the pressure rises above 
the normal the spring is compressed, re- 
lieving the pressure, and when the plunger 
falls the spring extends, forcing the piston 
down and thus restoring the pressure to 
normal. The motor connections and gear- 
ing are simple and practical, the applica- 
tion of power being equal at either end of 
the crankshaft. The housings of the 
pump are fortified and support the motor, 
thus making the entire machine one com- 
pact and self-contained body. All parts 
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The Ferguson Electric Light Bracket. 

The Smith & Hemenway Company, of 
New York, is introducing the Ferguson 
adjustable lamp bracket, which is one of 
the most novel and up-to-date roll-top 


ELECTRIC LigHT BRACKET. 
desk lamps on the market. It is ad- 
justable to any size roll-top desk or up- 
right piano and can be fastened on with- 
out the assistance of screws or nails. The 
reflector can be placed at any desired 
angle to prevent a glare in the eyes. It 
is ornamental because it is handsomely 


TriIPpLex Ex.ectric Pump. 


subject to wear are built solidly and are 
self-lubricating. The manufacturer states 
that this pump is so massive and con- 
tains such a surplus of strength and 
capacity that its normal work is but a 
small part of its total power. 


finished in enamel and nickel. It is very 
durable. It is simple in construction and 
operation, and is quickly adjusted. There 
are no springs to get out of order or make 
bad contact. The accompanying cut illus- 
trates a few of the angles at which it can 
be placed. 
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Metric Screw Threads. 


The International Committee of Weights 
and Measures, which met at Paris last 
September, has recently published its 
transactions. Among other matters that 
this committee has taken up is the vexed 
question of an international series of 
sizes of screw threads based on the milli- 
metre. 

The annual expenditure of the commit- 
tee amounts at present to 75,000 francs, 
but it would appear that at the general 
conference to be held at Paris in October 
next, under the Metric Convention 1875, 
a proposal is to be made to raise the annual 
budget to 100,000 francs, at which sum it 
was formerly fixed, so as to meet necessary 
expenditure on the instrumental equip- 
ment and maintenance of the bureau. 
Toward this annual expenditure each high 
contracting state contributes a sum based 
on its population, and on the extent to 
which the metric system may be in force 
within each country; Great Britain con- 
tributes about 5,000 francs. Some effort 
appears to have been made in September 
last by the Decimal Association (London) 
to induce the committee to lay before the 
French Government a proposition to invite 
the attention of the governments of Great 
Britain, Russia and the United States to 
the desirability of making the metric sys- 
tem compulsory in these countries; but 
the committee do not appear to have ap- 


proached the French Government on this 
delicate proposition. From the communi- 
cations addressed to the committee by 
Professor A. Michelson, Chicago, Mr. 
Chaney and Professor Mendeléeff, it 
seems that the metric system is, however, 
making way in the three great couniries 
above menticned. 


ie. 

Railway Concessions in Nicaragua. 

Consul Donaldson reports from Man- 
agaua, May 4, 1901, that the government 
has granted a concession to Mr. H. C. 
Emery, of Chelsea, Mass., who already 
holds valuable timber concessions in 
the country, to build a railroad from 
Matagalpa to the head of navigation in 
Rio Grande—about 100 miles of road. 
Mr. Emery is allowed one year after rati- 
fication by Congress to organize his com- 
pany and one year and a half more to 
make the necessary surveys, and must have 
the road finished and ready to open to the 
public five years after above date. Heisalso 
granted rights and exemptions for all 
colonists brought in for 25 years. He is 
also to receive a concession of public lands 
in alternate lots along the line, one mile 
wide and four miles deep, and rights of 
navigation on the Rio Grande and the At- 
lantic coast. 
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There are renewed rumors of the probable 
consolidation of the San Francisco Gas and 
Electric Company with the Independent Gas 
and Electric Company. The price of the 
stocks of both companies increased on the 
strength of this probability. 


Rumors are circulating again to the effect 
that the consolidation of the General Elec- 
tric, Westinghouse and Sprague interests 
(the latter represented by Mr. Frank J. 
Sprague), is about to be effected. The 
rumor, however, is denied by the principals 
in New York, but a number of parties inter- 
ested in the different companies think the 
consolidation is only a question of time. 


It is reported from Philadelphia that a 
large stockholder in the Telephone, Tele- 
graph and Cable Company stated: “We are 
busying ourselves preserving for the stock- 
holders whatever there is for them in the 
company and we are reaching a point where 
we can tell whether this end can be gained 
better by going on with the company or 
winding up its affairs.” 


There is to be a revolution in the old 
cathedral of Notre Dame. In future the 
church is to be lighted by electricity. In 
spite of its enormous size, Notre Dame has 
hitherto been simply lighted by wax candles, 
as gas, it was thought, would damage the 
walls and valuable paintings. The cost of 
installing the electric light is estimated at 
£18,000. 


Among the many charters just issued at 
Harrisburg, the most important, so far as 
mileage is concerned, is one providing for a 
continuous trolley line from Harrisburg, Pa., 
to Washington, D. C., via Gettysburg, Me- 
chaniesburg, Carlisle and Baltimore, having 
as feeders all the intervening towns and 
villages, and an agricultural section with 
no transit conveniences except that of the 
horse. I. A. Sweigard, formerly general 
manager of the Reading Railroad, is pres- 
ident of the company. 


A huge salt and electric power plant has 
been organized for the Rouge district by 
Mr. James D. Hawks, of Detroit, Mich. The 
company is to be incorporated under West 
Virginia laws with a capital of $6,000,000, 
and the plant will use about 15 per cent of 
the live steam to generate electricity as a 
bi-produc:, and is to manufacture salt by a 
new process using exhaust steam for this 
purpose. The electricity obtained will be 
used for both power and lighting’ purposes, 
and the company expects to supply it within 
a radius of ten miles around Detroit. 


A scheme is being promoted for a series of 
important tramways in the district of Wake- 
field, Yorkshire, England. It is intended to 
construct an electric tramway to connect 
Ossett with Horbury, which town is to be 
joined with Wakefield, a city of some 30,000 
inhabitants. Then it is proposed to con- 
struct a line from the centre of Wakefield 
to the colliery district of Outwood and thence 
through Lofthouse and Rothwell to Hunslet. 
At this point the system would join the 
Leeds Corporation Tramways. The extent 
of the projected lines will be about 18 miles. 


The Austrian Government not only pro- 
tects but subsidizes home industries, and has 
threatened to withdraw the subsidy from a 
hat factory for ordering an electric lighting 
plant from Germany. It was dissuaded from 


this only by evidence that no Austrian firm 
could have filled the contract. A match 
factory bought foreign material and was 
reprimanded by the government. A couple 
of electric tramway companies bought mo- 
tors in Germany and were fined for it. 
Another was permitted to buy its equipment 
in Germany upon evidence that it could not 
get what it needed at home. 


The Richmond Electrical, Railway and 
Development Company, which controls the 
entire water power of the James River, is 
beginning to work what promises to be an 
industrial revolution in Richmond, Va., the 
influences of which are just beginning to be 
felt. The largest manufacturing firms here- 
tofore run by steam, are changing to elec- 
tricity. The Trigg Ship-building Works, 
which has just increased its working capi- 
tal to $3,000,000, and the Richmond Loco- 
motive Works, employing 2,000 men, has 
already changed. The accessibility of the 
power is expected greatly to stimulate small 
manufacturing. There is considerable new 
building in Richmond at the present time. 


It is officially announced that the Gen- 
eral Electric Company has completed nego- 
tiations for the purchase of the British 
Thomson-Houston Company. Great works 
are being constructed at Rugby, and it is 
probable that part of the American com- 
pany’s output in the United States for the 
colonial crade will ~e produced hereafter at 
this place. Thus the General Electric Com- 
pany at Rugby and the Westinghouse plant 
at Trafford Park, Manchester, will come into 
direct competition in Great Britain. C. A. 
Coffin, president; Eugene Griffin, first vice- 
president, and W. J. Clark, general manager 
of the foreign department General Electric 
Company, will be members of the British 
Thomson-Houston board, and the closest co- 
operation will exist between the General 
Electric and the British Thomson-Houston 
companies. 

The longest electric railroad in the world 
will be built from Cincinnati, Ohio, to Pon- 
tiac, Mich., a distance of about 305 miles, 
if present plans are carried out. The Ever- 
ett-Moore Syndicate has obtained control of 
the Miami & Erie Transportation Company 
and the Detroit & Pontiac Railroad is ex- 
tending its line 35 miles from Detroit. The 
consolidation of the Toledo & Detroit Shore 
Line and the Toledo & Short Line com- 
bined with the other roads of the Miami & 
Erie Transportation Company, gave the 
Everett-Moore Syndicate exclusive control 
of the field. The officers of the company 
are: W. H. Lamprecht, president; W. S. 
Hayden, secretary, and Otto Miller, treas- 
urer. It is estimated that the first division 
of the line betwen Cincinnati and Dayton 
will cost $3,000,000 for the construction 
alone. 

Consul-General Goodnow, of Shanghai, 
China, under date of May 3, reports as fol- 
lows: “Aside from cotton goods, I am of the 
opinion that more merchandise was im- 
ported into China from the United States 
in 1900 than in 1899, in spite of the general 
decrease of trade. It is impossible to give 
exact figures on this subject, as the pub- 
lications of the imperial maritime customs, 
so far as regards trade of the United States 
with China, are misleading. The customs 
credit the tradé to the country from which 
and to which the carrying ship clears, with- 
out taking any note of the country in which 
the goods originated or for which they are 
destined. All .goods shipped by Canadian 
Pacific steamers are credited to British 
America; goods shipped via Hong Kong are 
credited to Hong Kong; goods shipped via 
London are credited to Great Britain; the 
large shipments from the Pacific coast via 
Japanese lines are credited to Japan. The 


amount of American trade, particularly, is 
minimized by this method.” In regard to 
transportation he states that it is gratifying 
to know that new and large steamers are 
being added to the San Francisco line, and 
that a new line is being established from 
Portland, and also a line from Seattle. These 
new vessels will come into service this fall 
and winter. In the year 1900, 144 vessels 
bearing the American flag cleared from the 


Chinese port in the foreign trade. 
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HEAVY DAMAGES AWARDED—In the 
Supreme Court of the Borough of Brooklyn, 
New York city, on June 17, Miss Julia C. 
Bennett obtained a verdict of $17,500 against 
the Brooklyn Heights Railroad Company 
for injuries received in a collision. Appeal 
will be taken, but it is stated that an offer 
of $10,000 to settle the case out of court has 
been made. 








A NEW RULING ON PATENT RIGHTS 
—A ruling of Judge Kohlsatt in the 
United States Circuit- Court is most 
important, as it makes valueless a pat- 
ented device which has been’ used 
solely in a business not recognized by 
law. The plaintiff lost his case “in view of 
the lack of legal utility of the patented de- 
vice.” The case in point was a patented 
bogus coin detector used in slot machines 
operated for gambling purposes. The de- 
cision by Judge Kohlsatt deprives the owner 
of the patent of standing in a court of equity 
to sue any man for alleged infringement on 
the device. The judge held that the patent 
in this case was not useful to the world in 
general and that the patent rights therefore 


could not be protected. 


VOLNEY G. BARBOUR, for 31 years pro- 
fessor of civil engineering in the University 
of Vermont, died on June 4 in Minneapolis, 
Minn. 





Obituary 
Notices 





SIR COURTENAY BOYLE, permanent sec- 
retary to the Board of Trade, London, Eng- 
land, died recently from heart failure. He 
was born in Jamaica in 1845, and was the 
eldest son of the Hon. Cavendish Spencer 
Boyle, grandson of the seventh Earl of Cork. 
From 1868 to 1873 Sir Courtenay was private 
secretary to the Viceroy of Ireland, and again 
from 1882 to 1885. He was created a C. B. 
in 1885 and K. C. B. in 1892. His name is 
one to be remembered in connection with 
the passing of the Railway and Canal Act 
in 1894, and other legal matters of impor- 
tance. In 1890-1891 he served with Lords 
Rayleigh and Kelvin on the Electrical Stand- 
ards Committee, and in July, 1898, was an 
active member of the committee which con- 
sidered, under the chairmanship of Lord 
Rayleigh, the advisability of forming a 
national physical laboratory. His last work 
was the amendment of the rule which origi- 
nally gave the consumer power to prevent 
a complete change over to higher voltages 
in electric lighting undertakings, the de- 
cision having been rendered by the courts 
only a week or two ago. 
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Electric 
Railways 
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Construction work is to be begun within 
a week on the lines of the Genesee, N. Y., 
& Orleans Railway Company. 





A new 1,000-horse-power generator and 80 
new cars are to be installed by the Toronto, 
Quebec, Railway Company during the com- 
ing summer. 


A mortgage of $200,000 has been filed by 
the Hamburg, N. Y., Railway Company to 
secure an issue of bonds for the extension 
of its system. 


A franchise is wanted by the promoters 
of the Salt Lake City, Utah, Railroad for 
permission to run cars along the west bank 
of the Jordan Vanal. 


Contracts for the construction of the 
standard gauge electric railway between 
Tacoma and Seattle, Wash., have been 
awarded and work has begun. 


New car shops are soon to be built in 
Rochester, N. Y., by the Rochester Railway 
Company. The plans call for a one-story 
building, 173 feet wide and 200 feet long. 


Construction work on the lines of the 
Richmond & Petersburg, Va., Electric Rail- 
way Company, has been delayed by bridge- 
work, but construction work has at last 
begun and will be rapidly pushed. 


Construction work is to be begun on the 
lines of the Louisville, Ky., Mount Washing- 
ton & Fairfield Electric Railway Company 
within the next month. Messrs. J. C. Mays 
and J. C. Wright, of Lexington, are both 
interested. 


Extensive improvements to its power plant 
at New Haven, Pa., have been begun by the 
Pittsburgh, McKeesport & Connellsville Street 
Railway Company. A permanent plant will 
be located at Valley, and is to be erected 
within a year. 


It is officially announced that when the 
through trolley line between Hartford and 
Springfield is completed, the running time 
between the two cities will be an hour and 
a half, and the fare 30 cents. The distance 
is about 30 miles. . 


A five-mile extension, which will be built 
at a cost of $800,000, is to be made by the 
Monongahela, Pa., Street Railway Company 
and the Wilkinsburg & East Pittsburgh 
Railway. The extension will run from East 
Pittsburgh to Pitcairn. 


The new electric street railway in Athens, 
Ga., will soon be under construction. Rails 
and other traction material have already 
arrived and as soon as repairs to the city’s 
sewer system are completed, traction work 
on the railway will be begun. 


A new street railway company has been 
organized in Richmond, Ind., and will be 
known as the Richmond Street and Inter- 
urpan Railway Company. The directors are: 
H. F. McGowan, James Murdock, J. M. 
Lentz, P. J. Freedman and others. 


Permission has been granted by the com- 
mon council of Niagara Falls, N. Y., to the 
Niagara Falls Suspension Bridge Railway 
Company for the construction of a loop line 
through Prospect and Niagara streets to the 
riverway. This means access to the park. 


It is reported that Boston capitalists, 
among whom are Messrs. H. M. Bates and 
T. E. Cleary, have secured a controlling 
interest in the Buffalo, N. Y., Gardenville 
& Ebenezer Electric Railroad Company, 
and will assume formal possession on 
June 1. 
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heports from Michigan state that the De- 
troit, Plymouth & Northville Electric Rail- 
way has been sold to the Boland-Flynn Syn- 
dicate for $250,000. The syndicate is stated 
to have been incorporated recently under the 
name of the Detroit & Chicago Railway 
Company. 


Certificates of mortgage or joint bond of 
$1,000,000 on their Twin City property of 
the Minneapolis and St. Paul street railways 
has been filed at Minneapolis, Minn. The 
mortgage has been issued for the purpose 
of making general improvements during the 
coming summer. 


El Paso, Tex., is soon to have an electric 
street railway and the present mule-car sys- 
tem will soon be only a remembrance. It 
is reported that two companies are negotiat- 
ing for the franchise, and that a forfeit of 
$5,000 has been posted for the successful 
carrying out of the project. 


The Detroit & Toledo Short Line Com- 
pany and the Toledo & Detroit Shore Line 
Company have been consolidated by the 
Everett-Moore Syndicate, of Cleveland, Ohio, 
the object of the syndicate being to avoid 
competition between the two roads. The 
merger involves some $800,000. 


Mr. A. M. Young, of New York, and Mr. 
Horace E. Andrews, of Cleveland, Ohio, have 
purchased the electric railway interests of 
Utica, N. Y., and intend to develop them 
and extend .ue system throughout the terri- 
tory adjacent to that city. This important 
field includes about 100,000 inhabitants. 


A franchise has been granted in Charles- 
ton, S. C., to the Exposition Traction Com- 
pany, which will build a trolley line from the 
city into the exposition grounds. Messrs. 
P. H. Gadsden and others, who control the 
Charleston Consolidated Company, are inter- 
ested in the new enterprise, which is to be 
completed by July 1. 


A new organization has been perfected in 
Dundee, N. Y., and will be known as the 
Dundee, Tyrone & Bradford Railroad Com- 
pany, with a capital stock of $16,000, sub- 
ject to increase. Officers of the company 
are: Presiaent, G. P. Lord; vice-president, 
Cyrus Munson; secretary, E. M. Sawyer, and 
treasurer, S. H. Harpending. 


A charter has been granted to the Wil- 
liamsport & Lock Haven, Pa., Traction Com- 
pany, which will operate a trolley line by 
way of Jersey Shore and Oak Grove to Lock 
Haven. The company is capitalized at $150,- 
000, and has the following directors: Hon. 
H. C. McCormick, S. T. McCormick, W. B. 
Given, J. A. Scott and others. 


The Los Angeles, Cal., Traction Company 
is renewing its efforts to build up a com- 
plete interurban system auxiliary to its 
local lines, and has formed two companies 
with that object in view. Both corporations 
have an aggregate capital of $1,750,000. The 
traction company desires to reach the foot 
hills at Pasadena and tide water at San 
Pedro. 


The plans of the gentlemen who are pro- 
jecting a big power station for Wickford, 
R. I., have been carried out and sufficient 
electricity will be generated to furnish elec- 
tric power for the Seaview Railroad, and 
also for the future extension of the road. 
As soon as the projected plan is completed 
the present power station at Narragansett 
Pier will be done away with. 


By a recent vote of the directors of the 
Rocnester, N. Y., Railway Company, the 
first step toward improving the car system 
in that city was taken by making a pro- 
vision for the raising of $1,000,000, which 
will be devoted to the proposed improve- 
ments of the line. The company announces 
a general plan for the betterment of its 
service and the increase of its efficiency. 


An electric line, which will run from the 
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Sacramento River to the Bully Hill lines 
connecting there with the Pacific steam 
lines, is projected in California, and it is 
stated that the Fair and ‘Crocker estates are 
interested in the proposition. When built 
the road will be standard gauge and 12 miles 
in length. It is also reported that a com- 
pany has been organized and the start fairly 
made. 


It is stated that the Cincinnati, Ohio, Trac- 
tion Company has bought all the lines oper- 
ating across the Ohio River, and President 
Hugh McGowan, of the Cincinnati Company, 
recently admitted in Indianapolis that 
negotiations are pending for the consolida- 
tion of the lines on both sides of the Ohio 
River at Cincinnati, but that control of the 
Newport and Covington systems had not as 
yet been obtained. 


Conso:.dation rumors are in the air in 
Ohio and it is stated that the entire street 
railway system of Toledo is likely to pass 
into the control of the Everett-Moore Syndi- 
cate, of Cleveland, before the middle of 
August. President Lang, of the Toledo 
Traction Company, on June 1 admitted that 
his road had been asked for a price and 
that the request had been complied with, 
but stated that the road had not been pur- 
chased. 


A new station is to be erected in Chicago, 
Ill., for the Lake Shore, Rock Island and 
Nickel Plate railroads. A $3,000,000 termi- 
nal will be erected and construction work 
is to be begun in the fall. When completed 
the building will be 10 stories high and all 
trains, it is planned, will be hauled in and 
out of it by electric motors, the trains of 
the Lake Shore & Michigan Southern and 
the New York & St. Louis railroads dropping 
their engines at Englewood. 


The Long Island Extension Railroad 
Company has been organized. It is to oper- 
ate by electricity or other power a tunnel 
railroad from Long Island City to a point 
near Forty-second street and Broadway, 
New York city. The capital stock is $1,000,- 
000. The directors are Dumont Clark and 
William H. Baldwin, Jr., of New York city; 
Thomas DeWitt Cuyler, of Haverford, Pa.; 
C. Stuart Patterson and S. M. Prevost, of 
Philadelphia; John P. Green, of Rosemont, 
Pa.; William A. Patton, Radnor, Pa.; Charles 
E. Pugh, of Overbrook, Pa.; Samuel Rea, of 
Bryn Mawr, Pa. 


Pleasure resorts on the Canadian side of 
the Niagara River are soon to be connected 
with Buffalo by trolley and quick service 
is promised between that city, Fort Erie, 
Crystal Beach, Niagara Falls and the Fort 
Erie race track by the International Trac- 
tion Company, whicn was recently incor- 
porated in Delaware, and which is taking 
the property and franchises of the Inter- 
national Ferry and Fort Erie Railway com- 
panies. Mr. T. C. Frenyear, resident man- 
ager in Buffalo of the Westinghouse Manu- 
facturing Company, is president of the new 
organization, and Mr. M. W. Comstock, of 
Buffalo, is vice-president and counsel. 


A decision has been recently rendered by 
the Supreme Court of New Jersey, deciding 
the case of Mayor and Aldermen in New 
Jersey against the North Jersey Street Rail- 
way Company, the court holding that rail- 
way francnises in New Jersey are taxable 
as real estate. This decision gives several 
million dollars annually to the state rev- 
enues and is considered a most important 
point, as it affects every city, township and 
borough through which an electric trol- 
ley road passes. It is believed that it may 
possibly prevent the construction of several 
of the small trolley lines for which fran- 
chises have already been granted. Lawyers 
state that the decision is very sweeping in 
its scope, and the contracting municipality 
is already refusing to allow any company to 
string its wires or lay gas mains, for pipe 
and conduit are taxable as real property. 
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Arrangements are being made by the 
Central Union Telephone Company for the 
reconstruction of its plant in Fostoria, Ohio, 
at an expense of $20,000. 


It is reported that the state government 
of Mexico has authorized the application of 
the municipal rents for the construction of a 
telephone line from Zacazonapan to Valle 
de Bravo. 


The board of Highway Supervisors of Phila- 
delphia has granted permits to the Key- 
stone Telephone Company to lay main con- 
duits on a number of the leading streets of 
that city. The board also granted permits 
for about 30 streets for branch conduits. 


Amended articles of incorporation have 
been filed at Lansing, Mich., by the Citi- 
zens’ Telephone Company, of Grand Rapids, 
increasing its capital stock of $550,000 to 
$1,000,000. The company is likely to ex- 
tend its copper long-distance wires to Manis- 
tee by July 15. 


A new telephone exchange is being 
erected in St. Paul, Minn., by the Twin City 
Telepuone Company, and it is thought that 
it will be in operation by September 1. The 
switchboard will have an ultimate capacity 
of 6,400 lines and with the substation at 
Bale street the company will be enabled to 
handle 10,000 telephones in the city. 


The Missouri & Kansas Telephone Com- 
of which John 


pany, Kansas City, Mo., 
R. Mulvane is president, N. R. Fer- 
guson, secretary and _ treasurer, and 


Alonzo Burt, general manager, reports a 
very successful year for 1900. An excellent 
surplus remains after paying quarterly 
dividends at annual rate of six per cent. 
The demand for telephones and toll lines 
is such that the company has decided to 
issue 7,755 shares of the capital stock of 
the company at par. Stockholders of record 
June 29, 1901, will be entitled to one share 
of the new stock for every two of the old. 
The right to subscribe will expire at the 
close of business on Monday, July 1, 1901. 
This company is a very ably, yet con- 
servatively, managed organization, and the 
new issue of stock will undoubtedly be 
taken promptly by the present stockholders. 


Several changes have occurred in the per- 
sonnel of the Chicago and Central Union 
Telephone companies since Mr. John I. 
Sabin, of San Francisco, came to Chicago 
and assumed the presidencies of these two 
organizations. The officers of the Central 
Union Telephone Company are: President, 
John I. Sabin; general manager, M. J. Car- 
ney; secretary and treasurer, W. S. Chap- 
man; auditor, E. G. Corneau; general solici- 
tor, L. G. Richardson, and superintendent of 
construction and maintenance, Robert Cline. 
The following appointments took effect June 
1: Private secretary to president, John A. 
Mallon; assistant general manager, George 
B. Bush; engineer, A. J. Steiss; superintend- 
ent of equipment, F. W. Alston; electrician, 
S. G. McMeen;. general canvassing agent, C. 
E. Nestor, and assistant auditor, E. G. Drew. 
The office of general superintendent was 
abolished. The officers of the Chicago Tele- 
phone Company are: President, John I. 
Sabin; first vice-president, Byron L. Smith; 
second vice-president, Arthur D. Wheeler; 
general manager, A. S. Hibbard, and secre- 
tary and treasurer, C. E. Mosley; chairman 
of the board of directors, John M. Clark. 
The board consists of Byron L. Smith, J. 
Russell Jones, Robert T. Lincoln, Arthur D. 
Wheeler, A. A. Sprague, Chauncey Keep, 
John I. Sabin, C. E. Perkins, Joseph P. 
Davis, and Alexander Cochrane. The pres- 
ident has appointed as engineer, A. J. Steiss; 
superintendent of equipment, F. W. Alston, 
and general canvassing agent, C. E. Nestor. 


MR. W. K. VANDERBILT was recently 
elected a life member of the Automobile 
Club of France. 


MR. A. J. McDONALD has recently been 
appointed general superintendent of the 
street railway system of the city of Mexico. 


MR. EDWARD B. GUNN, late superin- 
tendent of the Lafayette Street Railway 
Company, has been appointed superintend- 
ent of the Richmond, Ind., Street and In- 
terurban Railway. 


MR. F. L. WAUKLYN, the late manager 
and chief engineer of the Montreal, Quebec, 
Street Railway Company, has accepted the 
managership of the Montreal Power Com- 
pany. 

CAPTAIN WILLIAM BROPHY, formerly 
of the Boston wire department, recently re- 
signed from the service, and has been doing 
expert work for the Boston Edison Com- 
pany and others. 


MR. ARTHUR HALE, of Philadelphia, 
superintendent of telegraph of the Penn- 
sylvania Railroad, has been appointed as- 
sistant general manager of the Baltimore 
& Ohio Raliroad Company. 


DR. E. A. ENGLE, professor of mathe- 
matics at the Washington. University, St. 
Louis, Mo., and Dean of the College of En- 
gineering recently, has been elected pres- 
ident of the Worcester, Mass., Polytechnic 
Institute. 


MR. A. H. HEYWARD, late consulting 
engineer of the Buenos Ayres & Belgrano 
Railway Company, was recently a New York 
visitor. Mr. Heyward is en route to San 
Juan, Porto Rico, where he will manage the 
local lighting and tramway company for 
Messrs. J. G. White & Company, of New 
York. 


MR. ARTHUR STEIN, secretary of the 
Eureka Electric Company, Chicago, IIl., ac- 
companied by Mrs. Stein, was a visitor at the 
Netherlands Hotel, New York, during the 
past week. Mr. and Mrs. Stein were on their 
way from the Pan-American Exposition and 
are making quite an extended trip through 
the country. 


MR. WILLIAM C. B. VAN DYCK, in- 
structor in electrical science at Rutgers Col- 
lege, had tendered his resignation to the 
board of trustees. He is said to be inter- 
ested in an electrical company in this city, 
and leaves Rutgers so as to be able to more 
fully look after his duties here. Mr. Van 
Dyck is a son of Professor F. C. Van Dyck, 
of Rutgers. 


MR. FRANK C. MASON, superintendent 
of police telegraph, Brooklyn, N. Y., has just 
received a letter from William C. Ergen- 
zinger, of Candow, Luzon, P. I., asking for 
a copy of the paper he read before .the fire 
and police telegraph superintendents on 
“The Progress and Needs of the Fire and 
Police Departments.” Mr. Ergenzinger ex- 
pects employment in the reorganization of 
the police in Luzon Island, and he wants 
to post himself through the aid of Mr. 
Mason’s experience. 


MR. EDWARD A. LESLIE has accepted 
the position of general manager of the Kings 
County Electric Light and Power Company, 
of Brooklyn, N. Y., which operates the Edi- 
son Illuminating Company and other electric 
lighting companies of that city. Mr. Leslie 
is a very active, intelligent and broad-gauged 
electric light man, and his administration 
of the affairs of this important company 
will undoubtedly be of the most successful 
and enterprising nature. He succeeds Mr. 
W. S. Barstow, who retires to assume other 
duties. 


Bids are soon to be asked by the People’s 
Light Company, of Reading, Pa., for an elec- 
tric lighting plant of 20,000 horse-power. 


A large electric lighting plant is soon to 
be erected at Union, N. J., to supply that 
township and towns in the vicinity of Eliza- 
beth. 


A new substation will be built by the Cit- 
izens’ Gas and Electric Light Company; of 
Omaha, Neb., near the company’s present 
office at a cost of between $15,000 and $20,- 
000. It is reported that the controversy be- 
tween the company and a motor company of 
the city regarding pole rentals has been 
amicably settled. 


A power-house and office building are to 
be constructed by the Metropolitan Electric 
Light Company, of Reading, Pa., in the Ex- 
change Hotel in that city, which the com- 
pany has recently purchased. Within the 
year the hotel will be altered into an addi- 
tion to the present power-house. Extensions 
and improvements will be made to the com- 
pany’s incandescent system. 


The contract for the two new dynamos 
and the installation of the new electric 
light plant at the pumping station, in Ban- 
gor, Me., has been signed, and the installa- 
tion of the new plant will be begun at once. 
By this plant power will be furnished for 
300 additional arc lights and for 2,000 of the 
incandescent lamps which, latter, will be 
used in the iuumination of the city build- 
ings. 


In order to absorb the Redlands Electric 
Light and Power Company, which supplies 
the territory in Redlands and Riverside, the 
Los Angeles, Cal., Edison Electric Company 
has increased its capital stock from $1,250,- 
000 to $2,000,000. Mr. H. H. Sinclair has re- 
signed as president and manager of the Red- 
lands company, and will be succeeded by an 
Edison stockholder not yet determined upon. 
Among the directors of the Edison company 
are Messrs. Fisher, Sinclair and Miller, and 
other California capitalists. 


The Citizens’ Light Company was incor- 
porated in Louisville, Ky., recently, for the 
purpose of consolidating the People’s Elec- 
tric Light Company, the Citizens’ General 
Electric Company, and other public utilities 
which may hereafter be deemed desirable. 
The capital is $1,000,000. Among the stock- 
holders are: Joseph B. Mayer, Buffalo; 
Charles A. Collin, Brooklyn; Charles J. 
Farrell, Mount Vernon, N. Y.; Thomas E. 
Murray, William F. Sheehan, A. N. Brady 
and John E. Barne, all of New York; Charles 
R. Huntley, Buffalo; L. B. Grant, John S. 
Wells, Brooklyn, and Charles H. Werner, 
New York. 


By the incorporation recently of the Syra- 
cuse, N. Y., Lighting Company, the first step 
was taken in the proposed plan for merging 
the Syracuse Gas and the Syracuse Electric 
Light and Power Company. The capital 
stock of the new organization will be $2,- 
500,000, and is less than the capital stock 
issued by the two old companies. All of 
the outstanding bonds are to be called in 
and a new issue will be made, so that all 
such securities, which now cover separate 
properties, will be on an equal footing and 
cover all property of the new company. 
John J. Cummins will be general manager 
of the new company, one or both the pres- 
idents of the old companies will resign. 
The ownership of both companies is in prac- 
ticaty the same hands, the principal own- 
ers being Messrs. William L. Elkins, Jr., 
of Philadelphia; Stephen Peabody and 
Henry Seligman, of New York; Robert C. 
Pruyn, of Albany, and John Dunfee, of 
Syracuse. 
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ELMIRA, N. Y.—Citizens’ Telephone Com- 
pany. $250,000. 

NELLISTON, N. Y.—Mohawk River Trac- 
tion Company. $160,000. 

ELKHART, IND.—Farmers’ Mutual Tele- 
phone Company. $5,000. 


NORWALK, OHIO—Buckeye State 
phone Company. $10,000. 


NAPOLEON, OHIO—Napoleon Home Tele- 
phone Company. $50,000. 


SHADE, ATHENS COUNTY, OHIO—Jer- 
seyville Telephone Company. $3,000. 


SPRINGPORT, MICH.—Springport Tele- 
phone Exchange Company. $500,000. 


LISBON, OHIO—Salem, Lisbon & East 
Liverpool Traction Company. $10,000. 


TROY, OHIO—Troy Telephone Company. 
Capital increased from $40,000 to $75,000. 


JEFFERSON CITY, MO.—Western Elec- 
tric Company. Capital in Missouri, $100,000. 
CLEVELAND, OHIO—Cleveland, Wads- 


worth & Southern Electric Railroad. $10,- 
000. 


Tele- 


CHARLESTON, W. VA.—West Fork Trac- 
tion Company. $250,000. Incorporators not 
named. 


EAST JORDAN, 
Electric Light and 
$10,000. 


DES MOINES, IO0OWA—Des_ Moines, 
Nevada & Eldora Electric Railway Company. 
$50,000. 


ELMIRA, N. 
pany. Capital 
$150,000. 


ADAIR, LOWA—Adair Telephone Com- 
pany. $10,000. Incorporators: L. H. Paine 
and others. 


SAULT STE. MARIE, MICH.—Soo-Detour 
Railway Company. $500,000. Incorporators 
not named. 

NEW YORK CITY, N. Y.—lInternational 
Electric Syndicate. $500,000. Incorporators 
not named. 


TRENTON, N. 
Storage Company. 
not named. 


LA PORTE, IND.— The La Porte Tele- 
phone Company has increased its capital 
stock to $20,000. 


SIDNEY, OHIO—Sidney Telephone Com- 
pany has increased its capital stock from 
$30,000 to $60,000. 


VERMONT, ILL.—Tazewell County Tele- 
phone Company. Capital increased from 
$2,500 to $10,000. 


COLUMBIA CITY, IND.—Home Telephone 
Company. Increased its capital stock from 
$10,000 to $25,000. 


MONMOUTH, ILL.—Monmouth Telephone 
Company. Capital stock increased from 
$35,000. to $50,000. 


PIQUA, OHIO—Piqua Home Telephone 
company. Increase of capital stock from 
$75,000 to $100,000. 


NEWARK, N. J.—Newark Motor Vehicle 
Company. $100,000. Incorporators: T, K. 
Irving and H. C. Hess. 


MICH.—East Jordan 
Power Company. 


Y.—Elmira Telephone Com- 
increased from $40,000 to 


J.—New 
$100,000. 


Jersey Power 
Incorporators 
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DUMARS, ARK.—Arkansas River Tele- 
phone Company. $6,000. Incorporators: 
W. A. Cheshire and others. 


LAKE CREEK, TEX.—The Southern Tele- 
phone Company has increased its capital 
stock from $4,000 to $8,000. 


ROCHESTER, N. Y.—Wheeler-Green Elec- 
tric Company. Capital, $4,000. Directors: 
Clarence Wheeler and others. 


CADIZ, OHI1O—The Harrison County Tele- 
phone Company has increased its capital 
stock from $25,000 to $50,000. 


PEKIN, ILL.—Citizens’ Telephone Com- 
pany. $50,000. Incorporators, J. M. James, 
L. W. Bennett and E. R. Peyton. 


EAST LIVERPOOL, OHIO—Wellsville 
Electric Light Company. Increase of capi- 
tal stock from $30,000 to $100,000. 


CAPE MAY, N. J.—Cape May Electric 
Company. $100,000. Incorporators: T. Robb, 
L. M. Bullitt and J. M. E. Hildreth. 


INDIANAPOLIS, IND.—Waveland Tele- 
phone Company. $1,000. Shannondale Co- 
operative Telephone Company. $600. 


FORT MADISON, I0OWA—German-Amer- 
ican Telephone Company. $1,600. Direc- 
tors: A. L. Powell, Franz Schubert and 
others. 


NEW YORK CITY, N. Y.—East Jersey 
Light and Power Company. 250,000. In- 
corporators: A. M. Mead, G. Holmes and 
others. 


NEW YORK CITY, N. Y.—General Tun- 
nel Engineering Company. $100,000. Direc- 
tors: W. H. Knight, D. J. Newlans, F. M. 
Laude. 


ATHENS, N. Y.—Upper Hudson Electric 
Company, of Green County. $100,000. Di- 
rectors: W. O. Turner, E. Wolfe and N. W. 
Dalton. 


FORT WURTH, TEX.—Citizens’ Light 
and Power Company. $100,000. Incorpo- 
rators: D. T. Bonner and G. E. and R. I. 
White. 


CONCORD, N. H.—Concord Electric Com- 
pany. $400,000. Incorporators: William H. 
Whitney, C. H. Stone, G. L. Osgood and 
others. 


LA SALLE, IND.—Enterprise Light, Heat 
and Power Company. $25,000. Incorpo- 
rators: T. W. Lucey, G. A. Wilson and W. R. 
Hummer. 


NEW MARKET, N. H.—The New Market 
Electric Light, Power and Heat Company 
has increased its capital stock from $10,000 
to $22,000. 


ELIZABETH, ILL.—Jo Daviess County 
Metal Telephone Company. $2,500.  In- 
corporators: William Skine, Ernest Stadel 
and others. 


GRANITE CITY, ILL.—Granite City & 
Everettsville Railroad Company, of Venice. 
$60,000... J. A. Jenne, E. L. McFadden and 
E. W. Link. 


WATERTOWN, N. Y.—Watertown & Car- 
thage Traction Company. $200,000. Di- 
rectors: A. S. Fairchild, J. T. Hollister, S. 
S. Luther and others. 


CHICAGO, ILL.—Duncan Electric Manu- 
facturing Compary. $100,000. Incorpora- 
tors: Charles A. Brown, George L. Cragg 
and Harvey L. Harrison. 


DETROIT, MICH.—People’s Telephone 
Company. $2,500,000. Incorporators: Henry 
A. Everett, Edward W. Moore, T. D. Buhl, 
J. W. Martin and others. 


HADDONFIELD, N. J.—Tuckerton Elec- 
tric Company. $10,000. Incorporators: 
Ezra C., John H. and Edwin R. Bell, M. W., 
T. F., J. W. and A. E, Pharo, 
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BRIGHTON, N. Y.—Monroe County Blec. 
tric Belt Line Company. $250,000. Incor- 
porators: A. J. Grant, A. H. Bown, Cc. J 
Brown, W. A. Parce and others. ji 


NEW YORK CITY, N. Y.—Gowdy, McLean 
& Company, to manufacture electrical ma- 
chinery. $300,000. Incorporators: E. &. 
Gowdy, R. McLean and S. W. Miller. 


TAMPA, FLA.—Tampa Bay & East Coast 
Railway Company. $50,000. Incorporators: 
R. G. Rehtt, president; T. W. Haskell] 
secretary, and T. M. Ware, treasurer. 


NEW YORK, N. Y.—Spencer Electrica] 
Company. $100,000. Directors: J. H. Spen- 
cer, New York city; C. L. Child, Montclair, 
N. J.; Henry Dawson, Richmond Hill, L. |. 


GENEVA, ILL.—Joliet, Plainfield & Aurora 
Electric Railway Company. $50,000.  In- 
corporators: Ed. Fisher, M. H. Mottinger, s. 
- ee. W. H. Heun, Eneshia Meers, of 

oliet. 


CLEVELAND, OHIO—Xenia & Wilming- 
ton Traction Company. $5,000. Incorpora- 
tors: Charles Orr, Eckstein Case, C. J. Dock- 
stader, H. M. Yost, W. E. Sage and J. P. 
Martin. 


DES mViNESs, IOWA—Marengo Telephone 
Exchange; $7,500; incorporators: Orson 
Eddy, Henry Gode and others. Northern 
Iowa Telephone Company; capital increased 
to $40,000. 


MINNEAPOLIS, MINN.— Minneapolis & 
Anoka Railway Company. $200,000. Incor- 
porators: John J. Elliott, Arthur W. Selover, 
E. H. Fuller, George H. Selover and William 
Williamson. 


WATKINS, N. Y.—Watkins Consolidated 
Electric and Gaslight Company. $100,000. 
Directors: A. R. Horn, Catasauqua, Pa.; J. J. 
McKee, Bethlehem, Pa.; Charles B. Reed, 
New York city. 


YOUNGSTOWN, OHIO—Sharon & New 
Castle Electric Railway Company. $380,000. 
Incorporators: Hon. Randall Montgomery, 
S. D. L. Jackson, George E. Rose, James 
Kennedy and Thomas E. Connell. 


CLEVELAND, OHIO— Manhattan Con- 
struction Company. To maintain an electric 
railroad construction business. $10,000. 
Clement McMahon, Jr., S. B. Newman, S. G. 
Moore, F. A. Fallin, C. E. McKisson. 


ALBANY, N. Y.—New York & Richmond 
Gas Company. To manufacture and supply 
gas and electricity for lighting purposes. 
Directors: Armitage Mathews, R. C. McCor- 
mick, Hawkins A. Tucker and others. 
$1,500,000. 


TOLEDO, OHIO—Toledo & Indiana Rail- 
way Company. Incorporators: Hon. Charles 
P. Griffin, A. K. Detwiler, C. H. Masters, 
James Donnelly, John J. Barker, of Toledo, 
L. W. Brown, J. Q. Files and John C. Rorick, 
of Wauseon. 


ST. LOUIS, MO.—Gasconade Railway Con- 
struction Company; $50,000; incorporators: 
T. W. Murphy, D. R. Francis, Jr., and others. 
Halls Ferry & Des Pres Belt Line Railroad; 
$50,000; incorporators: P. H. Griffin, C. F. 
Quick and John Layman. 


CORTLAND, N. Y.—Cortland Traction 
Company. $320,000. Directors: C. D. 
Simpson and Wm. B. Blair, of New York 
city; Herman Bergholtz, of Ithaca; B. F. 
Taylor, Hugh Duffy, Edwin Duffy and E. H. 
Brewer, of Cortland, and others. 


JERSEY CITY, N. J.—Auto Coupler and 
Supply Company. To manufacture electrical 
supplies. $100,000. Incorporators: James 
Westervelt, Henry B. Gayley, George W. 
Flaacke, Jr. Ewart Railway Supply Com- 
pany. To manufacture electrical supplies. 
$24,000. Same incorporators, 
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Electrical 
Securities 
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The decrease in the surplus of the national 
banks of New York brought it below. the 
$7,000,000 mark—the lowest figure in any 
week but one of the present year. It is not 
thought on the street or by the leading bank- 
ers, however, that there will be a tight 
money market, but that instead hereafter 
rates will be easier. The dividend disburse- 
ments of July 1, 1901, it is estimated, will 
exceed $100,000,000, and will be the greatest 
in the history of the country. 

All this money will seek reinvestment and 
the opinion of the best financiers is that this 
new demand must necessarily be followed 
by a higher market. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
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The American Telephone on Telegraph 
‘ompany has made an application to have 
isted on the New York Stock Exchange the 
following: $15,000,000 four per cent collat- 
eral trust bonds of 1929, and $114,946,000 of 
capital stock. 

The financial situation in this city is con- 
sidered to be very good. A recent straw is 
to be noted in the declaring by the National 
Park Bank, one of the great financial in- 
stitutions of the city, of a semi-annual divi- 
dend of seven and one-half per cent, which 
is an increase of one and one-half per cent, 
the preceding payment having been six per 
cent. 

The Hall Signal Company has declared 
the regular quarterly dividend of one per cent 
on the’ common stock, payable July 1, 1901. 

Metropolitan Street Railway Company has 
declared the regular quarterly dividend of 
one and chree-quarters per cent, payable 
July 15, books closing June 26. 

It is announced that the Otis Elevator 
Company has purchased the Sprague Ele- 
vator Company, thus taking over the entire 
elevator business formerly conducted by the 
Sprague Electric Company. Both companies 
have been doing a large business. 

The Central & South American Telegraph 
Company has declared the regular quarterly 
dividend of one and one-half per cent, pay- 
able July 9. 

The Mexican Telegraph Company has de- 
clared the regular quarterly dividend of two 
and one-half per cent, payable July 1. 

The United Traction and Electric Company 
has declared the regular quarterly dividend 
of one per cent on the capital stock, payable 
July 1. Books closed June 18 and reopen 
July 2. 


Boston, June 22: 





The vetoing of the subway bill by Gov- 
ernor Crane is looked upon as being against 
the interests of the Boston Elevated. 

The directors of the American Telephone 
and Telegraph Company have declared the 
regular quarterly dividend of 1% per cent 
and % per cent extra. This dividend is 


payable July 15 to stock of record of June 
29. At the same meeting the resignation of 
Mr. Alexander Cochrane, who has been pres- 
ident pro tem, was accepted to take effect 
June 30, and Mr. Frederick P. Fish was 
elected to asume office July 1, 1901, 
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The Boston Electric Light Company has 
declared the regular quarterly dividend of 
two per cent and one per cent extra, payable 
August 1, 1901. Books close June 29. 


Philadelphia, June 2? : Closing. 
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Mr. John Wanamaker, of Philadelphia, 

offered $2,500,000 for the street railway 
franchises which the city of Philadelphia 
granted to other interests without remunera- 
tion. The non-acceptance of Mr. Wanamak- 
er’s Offer, which was accompanied by a cash 
deposit of $250,000, has caused considerable 
discussion and criticism in Philadelphia. 
Mr. Wanamaker later offered an additional 
$500,000 to the owners of the franchises, his 
offer to the city to stand. 

Electric Storage Battery was strong dur- 
ing the week. At one time the common ad- 
vanced 14 points to 66, and the preferred 
7% to 62%. Dividends at the rate of five 
per cent per annum have been paid this year 
on both issues. The earnings last year were 
eight per cent on the stock, and it is thought 
likely the dividends will be increased to six 
per cent this year. Shareholders are said 
to be getting over their scare about the 
new Edison battery, and therefore are re- 
taining their stock. The company declared 
regular dividends on both common and pre- 
ferred stocks of one and one-quarter per 
cent for the quarter ending June 30. 

Philadelphia Electric was bullish through- 
out the greater part of the week. There was 
also a good demand for Electric of America. 
Union Traction was dull but steady around 
26. 

There is an organized opposition to the 
combination of Electric Company of Amer- 
ica and American Railways. It is announced 
that a new plan will be offered to substitute 
for the one formulated by the boards of the 
two companies. The opposition is said to 
represent between 40,000 and 50,000 shares. 
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Union Traction was active, advancing to 
20 on purchase of something over 2,200 
shares. 


There is considerable gossip here in regard 
to the dividends on the common stock of 
U. S. Steel Corporation. Information from 
New York is to the effect that common stock 
would be placed on a four per cent dividend 
basis. There is no doubt here about the 
ability of the company to pay a good divi- 
dend on the common stock for the earnings 
have been very large. 


Central Union Telephone still furnishes 
considerable discussion since President 
Sabin’s announcement of the immediate need 
of $3,000,000 and a request for a voluntary 
assessment of $60 per share. President Sabin 
is confident that the funds will be furnished 
and that when the extensions have been com- 
pleted the property will begin to return sub- 
stantial dividends. A large number of new 
subscribers have already been secured at 
Indianapolis. and other important centres 
of the company’s territory. 

Large purchases are reported of People’s 
-Gas here, which, it is thought, will soon ab- 
sorb the Chicago Edison. 

President Insull of the Chicago Edison 
Company says:. “While our stock has been 
increased $4,000,000, we shall issue only 
$900,000 to stockholders at par about August 
1. The other $3,100,000 will remain in the 
treasury for use as the extension of business 
demands. ‘This authorization gives the board 
of directors the right to issue new stock 
from the treasury at its option, but it will 
be put out only on needed improvements.” 








Automobile 
Notes # # 








During the forthcoming military maneu- 
vres in England 22 automobiles and motor- 
driven bicycles will be pressed into service 
for transporting the officers of the general 
staff and despatches. 


The London, England, Fire Department is 
experimenting with various types of auto- 
mobiles, in order to replace mechanical trac- 
tion throughout in all of its equipment of 
engines, hose carts, etc. 


The colonies of New South Wales and 
Queensland have both decided to use auto- 
mobiles for the transportation of mails, 
especially in the arid districts of the interior, 
where horse transportaion is very costly. 


It is reported that the French War Office 
is carrying on negotiations by which the 
majority of French automobiles now in use 
may be obtained for army service in the 
event of mobilization, and preference is said 
to be shown by the General Staff for cov- 
ered or closed vehicles which will be iden- 
tified with the general transport service. 


The registration blank which is shown 
below is the one which has been approved 
recently by the Secretary of State of New 
York, and has been furnished to all the 
members of the Automobile Club of America 
who own machines. Only one vehicle may 
be registered on each certificate: 

THE AUTOMOBILE CLUB 
oF AMERICA, 

753 FIFTH AVENUE, 

NEW YORK CITY. 

CERTIFICATE OF OWNER OF AUTOMOBILE. 


DESCRIPTION OF VEHICLE. 
I aba va ac nctenavancnnnadssaccadennns 
Style 
iio. da ciccndnen vibecdaneunenuus 
Motive Power.........sseeeeees 
ET rade icc cccadccéccaqsadenadeee 


The 500-mile test of the Automobile Club 
of America will begin on Monday, Septem- 
ber 7, petween the cities of Buffalo and New 
York. The classes of vehicles which will be 
permitted to enter, and the different stages 
of the run, one stage being run on each of 
the six days, are: Under 1,000-pound 
class—Four-wheeled motor vehicles weigh- 
ing under 1,000 pounds, in commercial run- 
ning and operating condition, with tools, 
fuel, and supplies on board. 1,000 to 2,000- 
pound class—Four-wheeled motor vehicles 
weighing between 1,000 and less than 2,000 
pounds, in commercial running and operating 
condition, with tools, fuel, and supplies on 
board. 2,000-pound or over class—Four- 
wheeled motor vehicles weighing 2,000 
pounds or over, in commercial running and 
operating condition, with all tools, fuel, and 
supplies on board. Motor cycle class—Motor 
bicycles, motor tricycles, and motor quad- 
ricycles. Public service class—Public con- 
veyances and freight conveyances. These 
shall carry a minimum weight of 750 pounds, 
exclusive of their driver. First stage—From 
clubhouse to Poughkeepsie; approximate dis- 
tance, 90 miles. Second stage—From Pough- 
keepsie to Albany; approximate distance, 70 
miles. Third stage—From Albany to Little 
Falls, including a hill-climbing trial near 
Little Falls; approximate distance, 85 miles. 
Fourth stage—Little Falls to Syracuse; ap- 
proximate distance, 85 miles. Fifth stage— 
Syracuse to Rochester; approximate dis- 
tance, 90 miles. Sixth stage—Rochester to 
Buffalo; approximate distance, 80 miles. The 
contest is open to all classes of self-propelled 
vehicles, but no manufacturer, agent, or pri- 
vate owner will be allowed to enter more 
than three vehicles in any one class, 
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THE GENERAL ELECTRIC COMPANY, 
Schenectady, N. Y., has just issued bulletin 
No. 4245, on “Switch System of Remote Con- 
trol.” This is an interesting leaflet, well il- 
lustrated, describing in detail the switch 
system. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is putting out a new dry 
battery under the well-known name “Eaco,” 
which this company especially recommends 
for telephone work, and where heavy serv- 
ice is required. 


THE NORTH ELECTRIC COMPANY, 
Cleveland, Ohio, manufacturer of telephone 
apparatus, is distributing to its patrons a 
good-luck penny, accompanied by some 
literature descriptive of North telephones 
and switchboards. 


THE SMITH & HEMENWAY COMPANY’S 
exhibit and also the exhibt of the Utica Drop 
Forge and Tool Company are to be seen at 
the -Pan-American Exposition, in section F 
of the Electricity Building, in Marland’s 
coliective exhibits. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, manufactures the Eaco 
visual signal switchboard, which it claims 
has all of the advantages of the flashlight 
board without the aggravations caused by 
the burning out of the signal lamps. 


HYLO LAMPS are carried in stock by the 
Gentrai Electric Company, of Chicago. This 
is a doubie filament regulating lamp which 
is being advertised extensively. Besides 
being economical, it is found very convenient 
as an all-night light in halls, bathrooms, sick- 
rooms, etc. 


THE EUREKA ELECTRIC COMPANY, 
Chicago, Ill., distributed at the telephone 
convention a very unique souvenir in the 
shape of a magneto transmitter. The trans- 
mitter was designed as a watch charm, and 
was a reproduction of the well-known 
Eureka transmitter. 


THE STANDARD SAFETY BOILER 
COMPANY, Marquette Building, Chicago, is 
sending out a leaflet containing many kind 
endorsements of the Standard boiler, and also 
calling attention to its many features of ex- 
cellence. This boiler has a number of users 
in electrical circles. 


G. E. LINTON & COMPANY, of Worcester, 
Mass., has recently moved its factory to 25 
Hermon street, purchasing a lot of new 
tools, and increasing the company’s facili- 
ties. This company manufactures electrical 
specialties, such as panel boards, tablet 
boards, switchboards and switches. 


THE ALLIS-CHALMERS COMPANY, Mil- 
waukee, will be the name hereafter used in 
place of the Edward P. Allis Company, 
Fraser & Chalmers, Gates Iron Works and 
Dickson Manufacturing Company. The gen- 
eral offices of the company will be in Chi- 
cago, on the tenth floor of the Home Insur- 
ance Building. 


THE LEA ELECTRIC MANUFACTUR- 
ING COMPANY, of Elwood, Ind., is sending 
out a neat, illustrated souvenir. It presents 
a practical idea of the Northall swinging 
cover of its enclosed arc lamp. This com- 
pany’s exhibit at the Pan-American Expo- 
sition consists of its standard enclosed arc 
lamps, miniature enclosed arc lamps, auto- 
matic are headlight, etc. 


POPE & CUSHMAN, West Twenty-third 
street, New York, are calling attention to 
their new Fanning electric runabout, using 
the Porter storage battery. The special 
feature of this carriage is ease of riding, 
which is obtained with a flexible running 
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gear composed of ball and socket joints 
taking up the vibration and giving long life 
to the vehicle. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, has issued a new wire price list, 
dated June 17, in which is listed I. X. L. 
weatherproof wire, galvanized telephone 
wire, annunciator, office and magnet wires 
and lamp cord. This company will be glad 
to receive inquiries from those interested 
in this material and will be pleased to send 
copy of price list upon request. 


THE LANE & BODLEY COMPANY, Cin- 
cinnati, announces the fiftieth anniversary 
of the life of the company. The leaflet an- 
nouncing this carries a picture of an engine 
built by the company in 1851, and also in 
contrast an illustration of an engine built 
by the same company in 1901. This half 
century of existence has been a very suc- 
cessful one, and the many friends of the 
Lane & Bodley Company will extend con- 
gratulations. 


THE STROMBERG-CARLSON TELE- 
PHONE MANUFACTURING COMPANY, 
70 to 82 West Jackson Boulevard, Chicago, 
Ill., has recently established a new eastern 
office at Pittsburgh, Pa. The office is lo- 
cated at 124 Liberty street, and will be un- 
der the management of Mr. John L. Brown, 
who is the company’s general eastern man- 
ager. This new department will be in direct 
communication with the home office, and 
orders received there will be promptly taken 
care of. 


THE NEW YORK AIR COMPRESSOR 
COMPANY has recently issued a new cata- 
logue illustrating and describing the latest 
types of air compressors manufactured by 
this company. These compressors are de- 
signed for the operation of pneumatic tools 
and machinery in machine shops, boiler 
shops, ete. The catalogue also contains 
much valuable information relating to the 
points to be considered in the purchase of 
air compressing machinery and its proper 
installation. 


THE GOLD CAR HEATING COMPANY, 
of New York city, has just won an important 
patent suit in Canada against the Consoli- 
dated Car Heating Company, of Albany. 
The Court of Appeals at Montreal, Canada, 
has decided that the Gold Strightport steam 
hose coupler does not infringe the Sewall 
patents. The Gold company considers this 
a pronounced victory over the Consolidated 
Car Heating Company, and one which is 
strengthened by the fact that all five judges 
were of the same opinion, rendering a unani- 
mous decision. 


THE NEW YORK CENTRAL & HUDSON 
RIVER RAILROAD, through its general 
passenger agent, has issued a very interest- 
ing new map of Asia and the Chinese Em- 
pire. It is known as No. 28 of the New 
York Central’s ‘‘Four-Track Series,” and con- 
tains a large amount of valuable and inter- 
esting information concerning the Chinese 
Empire. It will be found to be of particular 
value to manufacturers of this country. A 
copy of this series will be sent free, post- 
paid, upon receipt of five cents, by General 
Passenger Agent Daniels, Grand Central 
Station, New York city. 


FRED M. LOCKE, Victor, N. Y., is manu- 
facturing a special insulator known as 
“Locke No. 6,” for telephone and telegraph 
line construction. it is made of porcelain 
instead of glass, usually used in work of this 
kind, and it is claimed to be stronger and 
cheaper than glass and better in insulation. 
The two high-power transmission lines in 
California of the Standard Electric Com- 
pany and the Bay County Power Company, 
which are said to be the longest lines of 
the kind in the world, are now in success- 
ful operation, using the insulators made in 
the Locke factory. The insulators are said 
to be the largest and strongest ever made 
for such a purpose, and of the particular 
type used this factory has produced a great 
number during the past year. 
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THE WARNER ELECTRIC COMPANY 
Muncie, Ind., is mailing a new catalogue 
dealing with its Warner pole-changer and 
other electrical novelties. The pole-changer 
is said to be the safest, most reliable and 
economical ringing device now on the 
market, and its reception from both Bell 
and independent telephone companies is 
stated to have been most satisfactory. . The 
machine has been on the marset a little over 
three years, but in that time over 1,200 
have been sold, the company having them 
in successful operation in nearly every city 
in the union, as well as four foreign 
countries. Descriptive matter and prices 
will be maileu to any one desiring them. 


THE L. WOLFF MANUFACTURING 
COMPANY, manufacturer of plumbers sup- 
plies, recently contracted with the Northern 
Electrical Manufacturing Company, of Madi- 
son, Wis., through its Chicago office, for a 
complete equipment of generators and mo- 
tors to be installed in its immense works 
located at Carroll avenue and Roby streci, 
Chicago. Constant additions to the plant, 
coupled with the necessity of introducing 
modern methods to compete with other and 
younger manufacturers who have equipped 
their factories with electric motors, were 
the principal reasons for making the change 
at this time. The instaunation will consist 
of two 200-kilowatt, 250-volt generators, di- 
rect-connected to Allis-Corliss engines, oper- 
ated at a speed of 110 revolutions per min- 
ute. The motors will be slow speed, a num- 
ber of them being entirely enclosed, and ar- 
ranged, as far as possible, for individual 
driving of machines throughout the plant; 
ranging in sizes of from 71% to 80 horse- 
power each. 





Educational 
News # # 


THE U. S. GRANT UNIVERSITY at Chat- 
tanooga, Tenn., will have a new building for 
its scientific department, which will be 
erected at a cost of $23,000. 

THE ARMOUR INSTITUTE, Chicago, 
just received another gift of $250,000 from 
Mrs. Philip B. Armour and Mr. J. Ogden 
Armour, in addition to the $1,000,000 re- 
cently given to the institute by them. A 
building for the Memorial School of Engi- 
neering will be erected at once. 


THE UNIVERSITY OF CHICAGO has re- 
ceived a joint gift from Messrs. Martin A. 
Ryerson and John D. Rockefeller in the 
shape of land on Ellis avenue, Chicago, 
valued at $91,531.16. Now that the Uni- 
versity has secured sufficient land for build- 
ing sites it is pushing plans as rapidly as 
possible for the new structures, and ground 
has already been broken for the central light, 
heat and power plant, which will be erected 
at a cost of $150,000, and will supply heat, 
light and power for all of the University 
buildings and grounds. The buildings will 
be large enough to provide for all neces- 
sities of the future. A battery of 16 boilers 
will be installed. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., state that 
if they had attempted to use text books 
loaded down with technical terms they never 
could have succeeded in girdling the earth 
with students whose work has enabled them 
to rise from their old positions to take ones 
of greater responsibility and importance. 
The system of the schools is stated to be 
very similar to the method employed by 
Doctor Tyndall, who used to lecture on light 
and electricity to audiences of children, 
holding their fascinated attention without 
apparent effort. The text-books used by the 
school have a similarly easy way of putting 
things which is stated to be their character- 
istic feature and the keynote of the success 
which has been attained by them. 
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WIRES AND CABLES. 


NATIONAL INDIA RUBBER CO. 
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SERIES ALTERNATING STREET SYSTEM 





' Enclosed Arc Lamps and Series Incandescents on 


Same Circuits from Constant-Current Transformers. 











(GENERAL ELECTRIC COMPANY'S 

















Representation of Substation operated from Three-Phase 
High-Tension Line with two Constant-Current Transformers 


so wound as to balance the Three-Phase Circuit. 









Each transformer arranged for two circuits. 


Write for tnformation. 


General Office: SCHENECTADY, N. Y. 


New York Office, 44 Broad Street. 






Sales Offices in all Large Cities. 
















HIGH-TENSION 
LINE FROM 


GENERATOR. 














London ‘Office, 110 ‘Cannon “Strest, EB. C. 
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Central Electric Company 


GEO. A. McKINLOCK, President Manufacturers, Importers and Jobbers of 
CHARLES E. BROWN, Secretary 





=> 


cxacnstrVsiget tee | Mee CIrical 
Supplies 


264-266-268-270 FIFTH AVENUE 





the )konite Company, ‘4. 


= 





Cable Address 
“MACKINLOCK-CHICAGO” 














Chicago 
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1867 34th Year 1901 








and A New Century 


‘We have removed to the New Buildings 


_ Nos. 1231-1239 CALLOWHILL STREET and 


Nos. 407-409 NORTH THIRTEENTH STREET 
OFFICE ADDRESS FACTORY ADDRESS 


1231 Callowhill Street PHILADELPHIA, PA. 407 North Thirteenth Street 
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FRANKLIN S. CARTER CHARLES M. WILKINS E. WARD WILKINS 


| PARTRICK, CARTER & WILKINS 


Manufacturers of Electrical House Goods 
and Supplies . 
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Moloney.... 
Transformers 


are accomplishing new and splendid results in 
transformer service. Their mechanical and 
electrical construction embody features of 
merit individual to them only. They are fully 
meeting the requirements of central station 
managers under the most difficult and varied 
conditions in numerous instances 





They are jbuilt for any voltage, frequency, or 
capacity. They are carefully and effectively 
guaranteed for two years. The manufacturer 
or agents are able to make prompt shipment 
from stock. Send for transformer literature 


Moroney Etectric Co. 


ST. LOUIS, - - MO. 


FRANCIS GRANGER, New York 
WESTERN ELECTRICAL SUPPLY CO., St. Louis 
NORTHWESTERN ELEC. ENGINEERING CO., Portland, Ore. 
The W. R. GARTON CO., Chicago, Ill. 


EXPORT TRADE GIVEN SPECIAL ATTENTION 
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PACKARD LAMPS 


have been on the market since 1889. They 
are equal to any produced in all the essen- 
tials. Send for Catalogue of Packard Lamps 





PACKARD TRANSFORMERS 
CORE TYPE 


In the features of insulation, regulation, core 
losses and permanency of construction, elec- 
trically and mechanically, they are superior. 
Send for descriptive catalogue. 





NEW YORK AND OHIO COMPANY 


WARREN, - OHIO 
NEW YORK OFFICE, - - - 1! BROADWAY 


M. H. BONINCER, 
Beethoven Strasse 50a, Frankfort, A. M., 
GERMANY. 
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FOR Sees 
ALL PURPOSES 
SIMPLEST 


AS WELL AS 
MOST ORNAMENTAL 








WRITE FOR OUR CATALOCUE, 10,000 











WESTERN ELECTRIC COMPANY 





LONDON: Bridge Chambers, 171 Queen Victoria Street, E, C., and North Woolwich, E. ANTWERP: 32 Rue Boudewyns PARIS: 46 Avenue de Breteuil 
ST. PAUL, MINN. : American Electric Co., Northwestern Agents ST. LOUIS OFFICE : Security Buliding, ST. LOUIS. MO, 
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Our lron-Clad Type 


Chicago Gener al Of Field Rheostat 


Fixture Co. 


169 Adams Street 
Chicago, Ill. 


RSLS 


Is compact, ornamental and _ fire- 
proof. It runs cool and gives close 
regulation to the dynamo. In fact 
it is mechanically and electrically 
perfect. If it is not all we claim, or 
entirely satisfactory, we will refund 


your money. Write for prices and 


: , _Tied Rhewtat catalogue R. 

i Gas, Electric ana = = " mea cah 

j . : e Cutler-Hammer 
a Manufacturing Co. 

; Fixtu re Main Offices and Factory, MILWAUKEE, WIS. 
; Eastern Factory, WESTFIELD, N. J. 

; Manufacturers canines eee ape 


The Largest Manufacturers of Electric Controlling Devices in the World 
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ELECTRICAL 


| Boston Cable Clip 


The largest telephone companies in the country are using them 
exclusively 


BECAUSE 


THEY ARE THE BEST THEY WILL NOT SLIP THE MOST ECONOMICAL 
ADJUSTABLE TO ANY SIZE CABLE THE MOST DURABLE 


(Millions NOW in use) 


CHASE-SHAWMUT CO. ue we: 


BOSTON, MASS. 





DIAMOND H 
PUSH SWITCHES 


are also designed in self- 
contained wall case. This 
type will be found satis- 
factory for use in old 
walls and in woodwork, 
and in all cases where 
a suitable receptacle for 
switches was not provided 
in the building construction. 
These cases are made of 
cold rolled steel, galvanized, 
and openings are in bottoms 
for entrance of wires or 








flexible conduits. 


When you buy «Diamond H”’ Products you buy the best 
in Push Switches. 


Send for a Catalogue of Push Switches 
and Appurtenances. . .. .» 


HART MFC. Co. 


HARTFORD, CONN. 
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THE BEARDSLEY MALLEABLE IRON PINS AND 
BRACKETS. 





Can ship all sizes from stock. 


THE NEW ENGLAND ENGINEERING COMPANY, 


Waterbury, Ct. 





an ph scechrcsay niente ats aa amet Voltm eter S, 


ment—a dir r ng ohmmeter. 
gp hers Hi Ammeters, 
Rheostats, 
Brushes. 


F.B.SNGE® BRO. 


.«- SUCCESSORS TO... 
AMERICAN ELECTRIC SPECIALTY 
COMPANY 


123 LIBERTY ST., N. Y. 


A Dmecr Reapine OnMMETER. 




















Electro-Medical Treatment 


IIo volts, 1 to 10 amperes, The best, simplest and cheapest 
electrical apparatus for electro-medical treatment. 


Price, $6.00 


of this type—other types according to size. 











JOHN BURRY, ===: === 


Exhibition and Salesroom, 69 BROADWAY, BROOKLYN, N. Y. 
Wi. Free treatment TO ALL every week-day from 8 a. m. to 9 p. m. 
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Electric Lighting of Railway Trains 


A PERFECT AUTOMATIC SYSTEM — OF LIGHTING 


FOR STEAM RAILWAY COACHES 





EACH CAR CARRYING ITS OWN LIGHTING PLANT 
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ei he one great requisite will he met 





by Electric Car Lighting 
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GENERATOR APPLIED TO CAR TRUCK. 
A, Dynamo; B, Driving Pulley on Axle; C, Armature Pulley ; D, Flexible Gearing ; E, Tension Spring; FFFF, Hangers. 





Electricity generated from the Car Axle while the car is 
in motion and supplied from the Storage Battery when car 
is stationary. 

Axle Light is less expensive and more serviceable than 
any other system of Car Lighting. 

Electric fans purify the air in cars provided with 
Electric Power. : 

All kinds of passenger cars on leading railway lines 
are being equipped with the “ Axle Light” System and it 
is growing steadily in favor and in use and is endorsed by 
prominent Railway (fficials as well as by the Traveling 
Public. 


| 











Electric Car Lighting eliminates Heat, Smoke, Glare, 
and all Danger of Fire and Explosion. 

Individuality, Independence and 
Danger. 

The electric “ Axle Light ” system is unequaled and unri- 
valed and is the only up-to-date method of Car Lighting. 

Cold disregarded, heat mitigated, atmospheric varia- 
tions do not affect electric Axle Lighting. 

Safety, Security, Stability attained only by Electric 
Lighting in railway coaches. 

Railway officials give preference to the “ Axle Light” 
systent for lighting their Private Cars. 


Immunity from 





Consolidated Salieaies Electric Lighting and 
Equipment Company 


100 Broadway, 


JNO. *- ABBOTT, Vice- President and General. Manager. 
JAS. L. TAYLOR, Third Vice-President. 


New York 


J. L. WATSON, Secretary and Treasurer. 
JNO. T. DICKINSON, General Agent. 
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There Is No Higher-class 


J. W. GODFREY, Manager Sales, 
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India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the 
ATTIX FLEXIBLE TUBE Wire. 


The India-Rubber and Gutta-Percha Insulating Co., 


Main Office, Glenwood Works, 


15 Cortlandt Street, New York. 
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YONKERS, N. Y. 
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KELLOGG SWITCHBOARD AND SUPPLY CO. 


233 SO. CREEN STREET, CHICACO 
WE ARE PREPARED TO FURNISH BEST QUALITY 


FINE MACNET ALSO 
ANNUNCIATOR R SWITCHBOARD 
JUMPER CABLE 


ANY SILK OR COTTON INSULATED WIREIMADE TO ORDER 
STANDARD PRODUCTS IN STOCK 


Resistance Wires. 


ALL DEGREES OF RESISTANCE 
FOR VARIOUS KINDS OF WORK 


Driver=Harris Wire Co. 


NEWARE, N. J. 














The > CLARK" Wire 


FOR SWITCHBOARD, 


RAILWAY AND 
"CLARK WIRE™ MOTOR USE. 
All sizes of stranded 
and flexible wire and 
cables with Clark’s 


insulation. 
Inspector ——— Fire Underwriters’ Union says :— 4 thoroughly 
able and durable wire In every respect 
The Clark wire roe been before the public, and in use, for the e past 10 years and has 
met with universal favor. We guarantee our insulation wherever used, Aerial, Under- 
ground, or Submarine, and our net prices are as low, if not lower than any other first- 
— insulated wire. We shall be pleased to mail Catalogues, with terms and discounts 
or quantities. 


Eastern Electric Cable Company, 
61-63 HAMPSHIRE STREET, BOSTON, MASS. 
Henry A Clark, Treas. and Gen, Manager. Herbert H. Eustis, Prest. and Electrician. 








“Why and How’ | 


Do you wish to ey or apt feel e2, 


‘ioe every-day industri a! 
SCIENCE tocnaee! ont, exeat: 
you have seen an 


FINE TOOLS 


DIES OR 
INSTRUMENTS We explain the wondered at 


things ever How done, an 


one wants AND Why done, in 
SPRING MOTORS || er, Our ar | cortain "wars 
interesting and accu- 

We have splendid facili- pn ye ain manyother | INDUSTRY 


ties for prompt, intelligent popular nce publication in print. Sen¢ 
work along these lines. 6 Cents cz Stamps for a Three-Months 


CAPPS MEG. 00. Trial elton ae a oa will ilke 4 
100 NEW ST., NEWARK, N. J. 


$1.00 PER YEAR. 
An Illustrated Monthly Magazine. SCRANTON, PA.¢ 
‘ 






































0" ILLINOIS INSULATED WIRE CO... 
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KERITE 


Wires and Cables 


Only [Medals of Award for 
High-Grade Insulation — 
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both for Wires and Cables 
World’s Fair, 1893 


Telegraph, Telephone 
Electric Light and 
Electric Railways 


MAKERS 0F GOVERNMENT MILITARY CABLES FOR 
ALASKA AND THE PHILIPPINE ISLANDS 














STANDARD FOR NEARLY FORTY YEARS 





Kerite Tape. Rubber Tape Elastic Tape 


| oh ob of 


W. R. BRIXEY, Manufacturer 


203 Broadway, New York, U.S. A. 
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DEARBORN 


ALL KINDS OF ANALYSES. 


Drug and Chemical Works, 
Se ee Water Chemists, 
getable Boiler Compounds, 
WATERS FREE. 


10,000 Boiler Feed Waters are Being Treated bv DEARBORN METHODS. 
29, 30, 31, 32 and 33 RIALTO BUILDING, CHICAGO, ILL. 


OILS A SPECIALTY. 








66 %? A combination of Wire Cloth, 
THE ORIGINAL vor creme Goi 
Ohio Electric 
Specialty M’f’¢ 
Company, 
TROY, OHIO. 





(Makers of Rogers Commutator Lubrieant, 
and the imperial Rheostats.) 








Worcester, Mass. 


Double-Break Switches. 
Single-Break Switches 
Quick-Break Switches. 
Fusible Switches. 
Special Switches. 
BEST QUALITY. 
LOWEST PRICE. 

Send for- our new 

catalogue. 

G. E. LINTON & CO., 

36 Hermon St., 








CROSS-ARMS 


BRACKETS, PINS * TIES 


PROMPT SHIPMENT DIRECT FROM MILLS 


SAVE BROKERAGES AND SEND US YOUR 
INQUIRIES 


ECCLESTON LUMBER ca 


29 BROADWAY, NEW YORK 


OLES 





The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly for 
this work. 


All our coils give a spark from one to two inches above rating. 
It is known that the founder of this company invented the adopted 
method of induction coil winding in 1853. 

Send for prices and information ; catalogue of fine electrical and 
scientific instruments free. 


E. S. RITCHIE * SONS, 


Brookline, - - Mass. 








eg 

Sensitive enough to just gates for the sligh 
changes in speed, — quick enough tot tale <a 
of heavy phe see of load for Electric Lighting, 
Power and Railway Plants. Address : 


The Replogle Governor Works, 


AKRON, OHIO. 


WATER-WHEEL 
GOVERNORS, 

















Water Wheels 


For Heads of 3 Feet to 2000 Feet. Especially adapted to all kinds of 


ELECTRIC POWER AND LICHTING PLANTS 


Recent tests at Holyoke. given below, enable us to guarantee, 
The Largest Power ever obtained from a wheel of the same di- 
ameter. Tie highest speed ever obtained for the same now wer. The 
highest mean efficien: y when running from half to full gate. We 
guarantee also: A runner of the greatest possible strength A gate 
sunequaled in quickness and ease of opening and closing. 
‘Test ofa 46 in. Samson. Jan.25, ra est ofa 35 in. Samson eb, °b, 1797 97 


Gate | Bev. |Cu. Ft.| Hors Cu. Ft.(Ecrse| Per 
Open|=°84 pp is, Pr. Seo, Power hea pen s|ead| pr ui. \Pr. Sec.|Pswes Cent 


Fall)15.00) 144.00 | 172.69 |240.97/82.03}Full| 15.29) 194.25 102.02 |143 44 81.08 
ag 115.04) 138.12 155.03 |223. 61/84. : 16.56) 187.75 | 92 15 |146.73\84.78 











|15.11) 127.67 | 133.24 |191.06/83. 17.33] 178.50| 83.95 138, 40/83 88 
| 15.88) 131.50 112.65 |162. 80/80. 25 17.54) 176.40 68.82 |109.64 80,09 
4 {16.47} 126.87 | 90.04 |127.73)75. 17.68] 168.50} 57.69| 88.14 76.19 
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LOMBARD 
WATER-WHEEL 
GOVERNORS 


are the only ones that really govern. 

THEY ARE GUARANTEED 
to give the most accurate regulation 
attainable. 


= Lombard Water-Wheel Governor Co., 


61 Hampshire St.. Roxburv. BOSTON. MASS 








on Sockets, and Brac Res 
aes, — . Seen Branches, 
- Outs, 


This Trade-Mar 





Suki ’nap Guarantees Satisfaction 
Switches, etc., " 





Philadeiphia FH], T, PAISTE CO, “hicage 








EMERSON FAN MOTORS 


Catalogue showing New Types for Season of 1901 will soon be issued 
You should see the New Emerson Line 
before buying. Write for Catalogue 
EASTERN OFFICE AND wareHouse: THE EMERSON IN ELECTRIC MFG. CO. 
136 LIBERTY STREET 714-716-718 ST. CHARLES ST. 
NEW YORK CITY ST. LOUIS, MO., U. S. A. 











IDEAL FIRE PROTECTION for SWITCHBOARDS and 
all ELECTRICAL APPARATUS. 
Monarch Fire Appliance Co.. 
27 William Street, New York. 
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AMERICAN-BALL 


Duplex-Compound Engine and Direct-Connected Generator 





The most successful generating plant in 
the market. It is popular with the engineer 
because it runs smoothly and with a mini- - 
mum of attention. The proprietor likes it 
because there are no repair bills, and because 


a" 


the saving in fuel over the simple engine 


TTT \ oo 


amounts to at least 25 per cent without the 
condensor and nearly double -that amount 
- with the condensor. We have been com- 
: pelled to build a large addition to our works 
to supply the demand for these engines. 
Write for particulars. We offer complete 
plants of our own manufacture, consisting of 
engines, generators and motors. 


American Engine Company 


48 RARITAN AVE., BOUND BROOK, N. J. 


New York Office: 95 Liberty St. 
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The iene 
Alternator 


SIMPLE, 
STRONG, 


The Warren 
Alternator 


IS 


EFFICIENT, 
PERFECTLY 


FEGULATING, 
SAFE, 
SATISFACTORY. 


iT HAS NO 
MOVING WIRE 


©R SLIDING 
CONTACTS. 





LONG-LIVED, 
WELL-BUILT, 
SOLID, 
COMPACT 

- and | 
MECHANICAL. 














250 K.-W. WARREN ALTERNATOR. 


Mi a - Rumsey Electrical M’f’r’s’ Co., H. B. Coho, J. H. Gates & Co., Thos. Muir & Son, 
1217 Filbert St., Philadelphia, Pa. 149 Broadway, New York. 13-15 Monadnock Block, Chicago. Detroit, Mich. 

ARREW C Fessenden & Ridinger, H, B. Warren, Sandy Hill, N. Y., Western Electrical Supply Co., 
s 410 Penn Ave., Pittsburg, Pa. (For North’nand West’n New York & New England States.) 8t. Louis, Mo. 

. Northwest Electrical Engineering Co., Smith-Courtney Co., 


©. W. Hobson, 
SANDUSKY, OHIO, v.s.a Portland, Oregon. 4 Richmond, Va. 


Waco, Texas. 
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CRORE LBA ARERR Rial Uhl IDSs tiie ils 
SIEGRIST AUTOMATIC OILING SYSTEM 


(Patented.) 


We have closed Contracts since January, 1900, to July ist, to —_s 87 Plants. 
We have never failed to receive order to equip all new units insta 

We are saving one Company $450.00 a month, the others in proportion. 

We will refund all money age if mo een does not operate successfully. 

You can not ask more, so if you will investigate, we will receive your onder, 


adress maxes, SIEGRIST LUBRICATOR COMPANY, se. cous, mo, u.s.a. 
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Crocker-Wheeler Company EDISON-LALANDE BATTERIES, 


MANUFACTURERS anp ELECTRICAL ENGINEERS 


General Offices and Works, AMPERE, N. J.,U.S.A. 


CONST. AT 
BRANCH OFFICES: ANT CURRENT, 


NEW YORK, 39 Cortlandt Street oI 1890 Old Colony Bldg. ‘ NO LOCAL ACTION, 
BOSTON, 31 State Street 610 English- — Bldg. i ll = J 

PHILADELPHIA, 148. Broad Street 11 Kittredge B dg. fH 7 4. aj WILL NOT FREEZ=. 
8T. LOUIS, 642 Century Bldg. | WASHINGTON. 1416 F Street, N. W. | Hi j 3 

CHARLOTTE, 29% 8S. Tryon Street PITTSBURGH, 607 Empire Bldg. Ht : LIQUID TIGHT 





CELLS FOR 
PORTABLE 


ANYTHING gags TINT ue HAP won 


Full Description in 


YOU WANT RIE, = mmm | & ae 


-IN. 
CROWN K 


WOVEN WIRE DYNAMO BRUSHES EDISON MANUFACTURING COMPANY, 


At the Lowest Prices 


We are supplying -~— largest consumers in the United States, Canada and Mexico 
e make all grades and defy competition 





We also make 


es. The Mason svat’. » Terra Cotta Conduits 


Compound 





heared lear Wires 


Being of Vitrified Terra Cotta they donot 
absorb water,and when properly lai: are in- 
destructible by the elements. Being Salt 
Glazed inside as wellas out oe A offer little 
or no resistance by friction in drawing the 
cables. Our standard length of 30 inches 


American | | is "the most ‘sltable to fnvure rest 


CROWN 
Crown Woven Wire Brush Co., Salem, Mass. 











handled, least to age in hand- 
, and conspquently the most economi- 
ig connected by dowels, orfect 


I } tion and alignment are |<: sured§ 
Batte wlebout the aid of skilled labor, av: once 
| id the joints are not displaced by ram- 
| og ny a As no inortar 
bstance is 


allowed to en‘er the 
— there is no c! — 


Compound Co., | | | | gine pie 


ana Bocas: oo | Potomae Terra Cotta “o,, 


: ” 36 Corcoran Bullding, 
Chicago. rmar WASHINCTON, D.C. 


MORRIS ELECTRIC COMPANY, 


A trial means its adoption. 16 Cortlandt St., New York. 














H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNICHT, Treasurer. 


NEW ENCLAND BUTT COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES. 


Braiding, Taping, Winding, Twinn ng, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. 











FINE CASTINGS A SPECIALTY. 


304 PEARL STREET, - - + PROVIDENCE, R. I., U. S. A. 




















January 12, 1901 ELECTRICAL REVIEW 15 








ee 








STANDARD BRYANT-EDISON SOCKETS 


EVERY KEY BEARS THE NAME 


AMONG OTHER IMPROVEMENTS RECENTLY MADE, WE WOULD . 











CALL SPECIAL ATTENTION TO THE MICA WASHER UNDER 








THE CONTACT TONGUE AND THE FIBRE LINING IN 
Tie GAP AP Gi 2 es ei we ee 

















WE MAKE ONE THOUSAND DIFFERENT ARTICLES IN — 








THE ELECTRIC LIGHT AND RAILWAY SUPPLY LINE 
WRITE US FOR OUR COMPLETE CATALOGUE .... 














Be eM cM Mh sh 


THE BRYANT ELECTRIC COMPANY 


BRIDGEPORT, CONNECTICUT, AND CHICAGO, ILLINOIS 
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Hs Motors and Dynamos 


SPHERICAL STEEL FRAMES 





From (-4 H. P. to 
3 1-2H. P. 


We make Motors 
/ | as low as I-12 H. P. 


: | Send for Bulletins 














THE ‘BROWNING MFG. CO. 


MILWAUKEE, U. S. A. 


New York Office: 321 Havemeyer Bldg. 
M. E. Baird, Eastn. Mgr. 


Chicago Office: 1804-1812 Fisher Bidg. 
Kohler Bros., Agts. 





GUARANTEE ELECTRIC C0, 


Chicago’s Greatest Electrical Repair 
and Dynamo Bargain House. 
None better equipped to serve you. 
Thousands of BARGAINS in stock. 


133 to 139 South Clinton Street, CHICAGO, ILL. 
CHAS. E. GREGORY, President, 











ROYAL ELECTRIC COMPANY 


MANUFACTURERS OF 


Alternating-Current 


Generators and Transformers 
PEORIA, ILL., U. S. A. 














Peru Electric Mfg. Co. 


Manufacturers of a full line of high-grade Porce- 
lain Electrical Specialties, including the ««Pemco,”’ 
the new Rosette especially adapted for mould- 
ing work. All Porcelain Transformer Fuse-Plug, 
and a complete line of new Peru Branch Cutouts 
with Patented All Porcelain Fusible Plugs. 
Write for price-list and descriptive circular. 


PERU ELECTRIC MFC. CO. 
PERU, INDIANA. 


NEW YORK OFFICE: 
220 BROADWAY. 


SALES MANAGER: 
F. H. SCHLESINGER. 


(Patented August 2ist, 1900.) 


Stewart Cord Adjuster. 


A DEVICE 
EVERYONE WANTS. 


May be used on any size of 
cord, 


May be easily adjusted. 
May be used after rosette and 
socket are connected. 


Made of fibre. 


Sold as cheap as common ad- 
justers. 


Order of your supply house or 
us. 


Same price everywhere. 


FRANK H. STEWART & CO., 


Manufacturers and Dealers in 


ALL ELECTRICAL SUPPLIES, 


35 N. 7th STREET, PHILADELPHIA, PA. 


39 HIGHEST GRADE 
IMPORTED 


“SHI 
CARBONS 


SCHIFF, JORDAN & CO. 


232 GREENWICH STREET - NEW YORK 








"BATTERY BRAN D” 


ANN ONECRE 


—— 


wg c0uigy,, CHLORIDE OF ZINC, 


Ries FUSED AND GRANULAR, 


Re The Roessler & Hasslacher-Chemical Company, 


TRADE: TARR 





/00 WLAN 57 = NEWYORK. 
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141-155 EAST 25th STREET, NEW YORK 


“Sterling” Fare Registers “Sterling” Fenders 
“Meaker” Fare Registers “Sterling” Insulation 
“Sterling” Safety Brakes Lifting Jacks 
“Sterling” Sand Boxes Bell Cord, Etc. 


FACTORIES: NEW YORK — CHICAGO 
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7TH YEAR 7TH EDITION 


*«¢ The Recognized Authority on Wiring and Construction ” 
YEARLY AVERAGE 5,170 —The Electrical Journals of the United States TOTAL COPIES SOLD 36,180 


By H. C. CUSHING, JR., A.1.E.E. 


Evectricat ENGINEER AND INSPECTOR 








ADOPTED FLEXIBLE LEATHER COVER (POCKET SIZE) $1.00 
By the Fire Underwriters of the United States 
By ornell University and other leading Technical Colleges and Schools 
By over 36,180 Electrical Engineers, Central Station Managers, Contractors All Leading Supply Houses and Technical Booksellers, in the United States, 
and Wiremen or sent post-paid upon receipt of price, by 
BECAUSE 
It is the only book on Wiring and Construction kept strictly up to date H. C. CUSHING, Jr. 


It contains all the necessary Tables, Formule and Iilustrations, for all systems 41 CorTLANoT STREET 
It settles disputes, and if referred to before wiring will prevent disputes New York City 
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EVERY ONE CAN POSSESS. > sss tial tte cr any ecghty esvonea "Io tious > 
OF MAILING CHARGES, the receptacle is always shipped empty, as 


A purchaser can readily obtain the necessary weight. 
THESE OUTFITS— 


(I recommend the use of bird gravel or sand.) 


INEXPENSIVE. 
“ODDO” MOTORS. 


JAMES H. MASON, INVENTOR. 


These Motors are the most perfectly constructed, carefully 
designed and best finished electric motors at the price, which 
are now in the market. 

Construction allows all the magnetism generated to be turned 
into POWER, and this in conjunction with the length of the arms 
of the armature (the magnetism going to extreme ends) brings 
into play the greatest of all applications of power,- LEVERAGE. 

Being designed so that nothing is wasted, the combination of 


Mechanical and Electrical Leverage 


enables Mason’s ‘‘ Oddo” Motors to surpass any motors of equal 
size and weight, in power and neatness, beauty and efficiency. 
They are finished in gold and black. 
They can be operated by any good battery. 


They are great savers of current. PRICE, $1.75 (with a 6-inch Fan). 


This Outfit will’ run well for 25 hours with electric current 
from one cell of battery such as described on page 7 of ‘‘ Electric 
Light Home.” 

Two cells will ‘revolve a fan over 2200 times a minute. 

A Dry battery of one or two CELLS will LAsT for MONTHS 
when fan is only occasionally used for a minute or two. 

A bottle of perfume or smelling salts placed in front of the 
revolving fan will refresh the air in parlors, bedrooms, etc., and 
sick rooms can be deodorized and disinfected by substituting 
any good disinfectant, etc. 


OUTFIT W. F. 


CONSISTS OF 


1 ‘ WILFAN” 

1 Battery Type W 

1 Double flexible conductor 7 feet long, which con- 
nects motor to battery 

5 Charges ‘‘ Redalite” 

4 Extra Zincs, at 7 cents 


Total, $4.43 


Each charge of ‘‘ Redalite” will operate fan at fast speed 
for over 20 hours. Each zinc will last not less than 20 hours’ 
work, so that COST OF A BREEZE with outfit W. F. is as follows. 


Cut is full size of motor. Charge ‘‘ Redalite” 
Zincs consumed 
This motor has great power, is well made and nicely 


finished. LARGER MOTORS IN STOCK. “Cost of over 20 hours’ work (should get 30 hours) 14 cts. 


Write for Trade Discounts, or I will Send Goods at the Right Prices if Left to Me. 





ADDRESS 


JAMES H. MASON, 


23 Worth Street, New York City, U S. A. 


Ba’ 2. W. 
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WHY DONT YOU TURN 
RONDA 


DAUST STEW 


mn! 








Cubic feet of space 
in Stores, Offices, 
9 9 Churches, Dwell- 


ings, etc., can be comfortably heated by every 
$00 horse-power of exhaust steam. By means 


of our system of STEAM HEATING, through 


underground mains, every 100 horse-power of 


this exhaust steam can be sold for $2,500 to 
$3,500. The income thus secured will pay labor 
and fuel bills at the power station for the 
entire year, and six per cent interest on the 
investment for steam mains. 


Write for our Circular. Mention Electrical Review 














AMERICAN DISTRICT STEAM CO. 


LOCKPORT, N. Y. 
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BRIDGE OVER THE MISSOURI RIVER 
AT BELLEFONTAINE, MO. 


On the line of the St. Louis, Keokuk and North. 
western. Railroad, Four double track through 
spans, each 440 feet long. Total weight, 5557 
tons. Furnished and erected by the Trenton 
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_-ENGINEERS,. MANUFACTURERS 
And CONTRACTORS for 


Steel Bridges, 
Steel Buildings, ana 
| Metallic Structures 


of. Every Description 
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A. ‘AS ys 











Branch Offices throughout the Country. 
European Office: LONDON. 











LILLIBRIOGE, N. Y., 21-99 
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Dynamo Latest event AMERICA Epition 


Klectric A Manual 


For Students of Electrotechnics 


The recognized authority in all schools of technology. 


Ww bh 4 The graduating text-book throughout the world for all 
aC In € ry electrical engineers. 


This is the latest edition of Prof. Thompson’s great work. 




















By 
Silvanus P. Thompson, D. Sc., B. A., F. R. S. 
I. Vol., Svo, 846 pages. Illustrated. [9 folding 

















NOTICE This edition of Dynamo-Electric Machinery is complete 

plates. Cloth, gilt, $5.00 in one volume. Students of Electricity have complained 

of the bull of the two-volume edition recently published. 

At their suggestion this edition has been printed on an opaque paper so as to make it more portable. 

The type is the same size as formerly and nothing has been omitted. ecah of - edition are sent 
express prepaid by the publishers on receipt of $5.00. 








Electrical Review Publishing Company, 
Box 2339. 13 to 21 Park Row, New York. 
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ENCLOSED ARC LAMPS 
FOR ALL CIRCUITS. ... 


Guaranteed to Meet 
Requirements of all 
Practical Engineers. 


Designed on scientific principles, and con- 
structed of the highest grade materials. 

Accessibility to working parts which are 
few and absolutely interchangeable. 


POSITIVE CABLE CONTACT 


Resistance can not be short circuited. 
10-inch globe, using full length carbon. 
Solid copper or aluminum case. 


We want active and responsible agents 
in all the principal cities. 





CATALOG AND TERMS ON REQUEST. 





Lea-Hooven Mfg. Co., 
Box 250. ANDERSON, IND., U. S.A. 





ALDEN ELECTRIC CO., CHICAGO AGENTS. 
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Perfect Faclosed Are |,amp. 


Economy, quality of light, cleanliness, length of life of 
lamp, ¥ iness of light, small consumption of current, 
easiness of retrimming, adjustable, resistance controlled from 
outside the case. Positive and certain feed. 


3 
2 
4 
4 
: 
4 
LOW PRICE AND QUICK DELIVERY. | 
4 
: 
4 
4 
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H. J. LINDER & CO. 


123 Liberty St., New York City. 
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Telephone 2881 Cortlandt. General Agents. 
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THE BELDEN SYSTEM 


of arc lighting accomplishes the many requirements demanded by the 
most expert and advanced engineers. The principles involved in the 
construction of the various types of the 


BELDEN ARC LAMPS 


are the demonstrated features of modern enclosed arc lighting. The 
many difficult elements of arc lamp designing are all successfully met 
in these lamps. 

Send for catalogues and further information. 


Belden-Larwill Electric and Mfg. Co., 
FORT WAYNE, INDIANA, U. S. A. 


Acents: M. B. Austin & Co., 58 W. Van Buren Street, Chicago, IIl. 
C. E. Wilson, care Manufacturer’s Club, Philadelphia, Pa. 
R. N. Stewart & Co., Denver, Colo. 




















| [)IXON’S GR APHITED FOR TROLLEY CAR GEARS 


ABSOLUTELY 
Prevents noise and does not ooze 
out of gear case. “ Lasts three 
times as long as any other lubri- 


cant.” 
JOSEPH DIXON CRUCIBLE Co., JERSEY CITY, N. J. 











STEEL OUTLET 480 JUNCTION BOXES 


Switchboards, Panel Boards," Switches, Etc. 


»- MADE BY.. 


THE BOSSERT ELEGTRIG CONSTRUCTION GO. 


UTICA, N. Y. 











Screw 
Machines, 
Built In 

7 sizeswith 
10 different 
Spindle 
Capacities. 
Full line of 
Monitor 
and 
Chucking 
Lathes. 





Send for 
z=, Photos 
and 
Detalls. 











the SAFFORD 
ARC LAMP 


has several features which are 
making it a favorite with dis- 
criminating engineers. It is 
most unique and compact in 
design. It is mechanically and 
electrically perfect in construc- 
tion. We can offer induce- 
ments in the matter of prices. 


THE SAFFORD ARC LAMP CO. 


301 Washington Street, 
Buffalo, N.Y. 




















CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. 


OPEN DAY AND NIGHT. PROMPT ATTENTION. 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter 
Shops ; Cabinets, Etc. 


CORRESPONDENCE SOLICITED. 
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THE 


Foreign Circulation 


OF THE 


Electrical Review 


Within a comparatively short time a great demand has arisen in foreign 
countries for electrical apparatus— American electrical apparatus. The interest 
in American electrical and mechanical matters has developed so rapidly during 
the past two years that foreign markets have become a prominent factor 
worthy of the manufacturer’s consideration. During this period the mailing 
list of the ELecrricaL Review has been perceptibly increased because of new 
subscribers, particularly in Japan, Mexico, South America and all the Pan- 
American countries, the countries of the Orient, and to a very large degree in 
the Continental countries. The EecrricaL Review has received a greater 
number of foreign subscribers because of its peculiarly newsy character and 
because it presents descriptions and illustrations of the development of electrical 
apparatus. 

With the idea of stimulating this foreign field for American electrical products 
the ExectricaL Review is publishing, the second issue of each month, a 
“Double Export and Domestic Number.” The lists to which copies of these 
issues are mailed comprise the names of the most progressive elements of 
electric lighting, street railway, telephone, telegraph, mechanical and _ scientific 
thought. The lists are as accurate and up to date as is possible for us to 
make them and are constantly added to. Advertisers who take advantage of 


these numbers get this foreign circulation with an increased home circulation. 
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RECEIVED INTERNATIONAL AWARD AT THE 
PARIS EXHIBITION, 1900 
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This is still the standard and popular desk lamp. 
Sales this year largely exceed last. Beware of in- 
fringing or spurious imitations. 

Send for descriptive matter and quotation. 


= 


McLEOD, WARD & CO. 


27 Thames Street, New York 
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A FEW SPECIALTIES 


OUR NEW CATALOCUE SHOWS 
MANY OTHERS 
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DESK SHADE 





ADJUSTABLE 
BRACKET 





TIN SHADES 


A 


STREET FIXTURE 


r+ 


MIRROR REFLECTORS 


WHEELER REFLECTOR: Coy, 


100_PURCHASE ST., BOSTON, MASS. 

















SOMETHING NEW 





The Z and ft Improved Flush Plug-Receptacle 

















SOME OF ITS FEATURES: 


Sets flush with surface of wall or floor 





when plug is in or out; no unsightly plug 
projecting beyond the face. 
Has fuse connections on both poles. 
Well fitting knife contacts of large area. 
Handsome and ornamental in appear- 
ance. 
Easily wired substantial binding-posts 
at the front in separate compartments being 








provided. 





BADT-GOLTZ ENG. Co. 
MONADNOCK BLOCK 
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..-. MANUFACTURED BY... 


ZIMDARS & HUNT 


127 FIFTH AVENUE, NEW YORK 
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¥% K.-W. TO 10 K.-W. 


We make a limited line of machines. 


PROTECTED TYPE 


Dynamos i Motors 


and just right. 
Circulars Nos. 7, 8 and 13 will give you an idea of the careful construc- 
tion of our DYNAMOS and MOTORS. 


vs H.-P. TO 10 H.-P. 


We make them in large serena 


Stock Carried in New York City 





THE ROBBINS & MYERS CoO. 


2% K.-W. MULTIPOLAR 


SPRINGFIELD, OHIO, U.S. A. 


New York Sates Orrice: 
136 LIBERTY STREET 








3 THE BROWN HOISTING MACHINERY COMPANY 


INCORPORATED 
ENCINEERS, DESIGNERS AND MANUFACTURERS 


of special machinery for hoisting, conveying, storing and handling 
material of all kinds, under the well-known 
‘* BROWNHOIST ”’ Patents 


CRANES 


FOR POWER STATIONS 
MAIN OFFICE AND WORKS, CLEVELAND, OHIO, U.S.A. 
© Eastern Office, 26 CortiandtSt., Carnegie Building, European Office, 39 Victoria St., 
as New York City Pittsburgh, Pa. London, S. W. 
Cable Address: ‘‘ BROWNHOIST,”’ Cleveland, New York and London 
Telegraphic Address of London office: ‘‘ SHOVELLING,”’ London 
Codes used: Lieber’s, A.B.C., pmepite —_ A1, and Directory 
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Placed on ceiling—opens and shuts with cord. For 
controlling either incandescent or arc lamps. Obviates 
running wires down walls 


MANUFACTURED BY 


J. C. FAGAN, Watertown, N.Y. 


For sale by all Supply Dealers 


The Fagan 
Cutout 
and Switch 











MASON CONDUITS. 


Terra Cotta Vitrified. 


Salt glazed. Do not absorb water and 
when properly laid are indestructible by 
the elements. Being salt inside as well 
as out, they offer little or no resistance 
by friction in drawing cables. They are 
in use in nearly all leading cities—Ha- 
vanna, Providence, Boston, Washington, 
Baitimore, Philadelphia. 


The Potomac Terra Gotta Go., 


36 Corcoran Bidg., Washington, D. C. 


NEW YORK AGENTS: 


MORRIS ELECTRIC 
COMPANY, 


15 Cortlandt Street. 
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Voltmeters, lnmetes, ant Volt- Ammeters 


POCKET SIZES Hi : VARIOUS RANGES 
e < - >, bee 
For General i Manufactured with 
greatest care and 
skill. Best 
Primary Batteries, workmanship and 
Circuits, Ete. materials used. 
e i a ¢ 
‘ACCURATE RELIABLE 
LOuUIsS M. PIGNOLET 


Manufacturer of ELECTRIC INSTRUMENTS and ELECTROTHERAPEUTIC APPARATUS 
78 CORTLANDT STREET, NEW YORK 


Measurements, 
Testing Storage and 
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A Special Pocket ito 


6 by 4 inches. 





WIRING TABLES—HOW THEY ARE MADE AND 
HOW TO USE THEM. 





By TEOSsS. G. GRIDR. 


Thoroughly REVISED and ENLARGED. The 
right SIZE for the POCKET. LEATHER Bound. 
FLEXIBLE Back. ROUND Corners. Price $1.00. 


Address: 


ELECTRICAL REVIEW, 


13 to 21 Park Row, New York, 
Box 2339. 
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‘Switchboard Galvanometer and 
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PG A - Polarity Indicator and Detector 
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HESE and all others of the important types and 
Cc variations for electrical measurements are made by 
us. They are doing much to establish a higher 

and ‘more perfect standard for electrical instruments of 
precision. They are rapidly being adopted by discriminating 
engineers throughout the world. “THE KEYSTONE” 


Ground Detector for ==) line is .the+most comprehensive .of any American manufac- 
Constant Potential Cireuits.")) *. ; . ; ge 





‘ a oi" aa Be tas Switchboard Potential and 
turert, and covers indicating instruments for all the meas- Current Indicator. 


urements on either direct or alternating-current circuits 
in both switchboard and portable types. 
Send for printed literature relative to 


Switchboard and Portable Voltmeters, Ammeters, Wattmeters, Ground 
Detectors and other measuring instruments. 


Keystone Electrical Instrument Co. 


oth Street and Montgomery Avenue, 
Philadelphia, Pa. 


NEW YORK : BOSTON : CHICAGO: Portable Voltmeter and Ammeter 











| Combination Portable Voltmeter. ___ 415 Cortlandt Street. 170 Summer Street. 603 Manhattan Building. for Direct-Current Circuits. 
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A. C. Volt and Ammeters—I e. sc d Ammeters—Bronze Case, ‘ 
™ ; in. , a mended we Se ara a x py ae = — oe A. C. Volt and Ammeters— Bronze Case. D. C. Volt and Ammeters—Iron Case. 
12 in. x r2 in. over all, g in. diameter. 
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a Alternating Current Ampere and Mili- P " _ 
Direct Current Ampere and Mili- ‘ Alternating Current Voltmeters — Direct Current Volt and Milivolt 
ampere Meters~ Portable. ro Portable. Meters—Portable. 


Send for Catalogue and Information to 


MACHADO & ROLLER, 203 sroapway, new york city 
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For! Wayne Elecimc Works 


(INCORPORATED) 





THE LATEST DEVELOPMENT 


Transtormers 





“Wood” Iype A 


OIL TRANSFORMERS 


CAPACITIES, FROM 5 TO 1200 LIGHTS 


TYPE A. 5-K.W. UNIT 


SOME FACTS 


HIGHEST EFFICIENCY 








BEST REGULATION 
LOW CORE LOSS 





INTERCHANGEABLE PRIMARIES 
AND SECONDARIES 





CAREFUL MECHANICAL DESIGN 








Our Bulletin No. 1013 will give you details 


Write for it TYPE A. 5-K.W. UNIT. HANGER IRONS DETACHED 


meFacrow: FORT WAYNE, INDIANA 
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EDDY DYNAMOS—EDDY MOTORS 


ARE THE HIGHEST STANDARDS 





SMALL MOTORS 


in the type |. C. design aren’t made for buyers who con’t appre- 
ciate strength, excellence of design and the permanent features 
of successful operation. Like all Eddy Apparatus they incorpo- 
rate specifically desirable elements for the work for which made. 
These small motors and generators range from {/2 horse-power 


to 3 horse-power. 





TYPE 1. C. 


EDDY ELECTROMOBILE MOTORS 
AND CONTROLLERS 


are in successful operation by many of the most advanced 
makers of electric vehicles. The motors and controllers are so 
designed that they spendidly fill all the requirements for this 


exacting service. 





No. 10-ELECTROMOBILE MOTOR 





A BOOSTER 


is a type of machine which requires the highest electrical intelli- 
gence to construct. It’s practically a generator, you know, in 
which the voitage is used to increase that of some other source. 
Eddy Boosters have been constructed for years—it was one of the 
pioneers—and the modern types accomplish all the demands of 


even the most exacting engineers. 





ne ee geass 


LARGE GENERATORS AND MOTORS 


in the type G design are machines of 40-kilowatt and larger 
capacity. They are splendid in electrical and mechanical con- 
struction and are in use in all parts of the world. 








TYPE G MOTOR 





EDDY BOOSTER 








SEND FOR BULLETIN AND MENTION THE APPLICATIONSYOU DESIRE 


EDDY ELECTRIC MANUFACTURING CO. 


CHICACO: Marquette Building 





WINDSOR, CONN. 


NEW YORK: Singer Building, 149 Broadway 
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PAPER in which will 
be traced the rise 
of the electric arts, 
would not be complete 
without a few words re- 
garding the Mica business 
which has grown and de- 
veloped with the growth 


of the electric trade. 
We own the GOOD-WILL, NAME, COPYRIGHTS, TRADE-MARKS, 


A. O. Schoonmaker, 
; Mi f th Id fi f J. H. BUNNELL & 
158 William Street, et ee ace 


New York, one of the J. H. BUNNELL & CO. 
oldest houses in this line, 20 PARK PLACE, = Near General Post Office, - NEW YORK 


saw that there would be 
a large demand for mica] | Hmeelandad Reflector Shades 
as an insulator, and de- ae, — 

voted his time entirely to 
this branch of the busi- 
ness, and has been reward- 
ed by seeing a steady in- 
crease in his trade, with 
the growth of the electrical 


The..... 

Incandescent 
Electric Light 
Manipulator « 


Co., ee 


116 Bedford St., 
BOSTON, - - - MASS,, 


WHO TOOK A BRONZE MEDAL AT 
THE PARIS EXPOSITION, 


Are meeting with great succe: 
in the sale of their Style No.1 
Machine to Electric Lighting 
Companies, for use in the care of 
their street lights, having sold 
most four hundred of same in 
less than a year. They also make 
a machine for handling indoor 
lamps, with which one can renew 
and clean any candle-power bulb 
at any height or angle, thus 
doing away with the use of long 
extension and step-ladders. Send 
for illustrated price list. 


TRADE MARK. 

Manufacturers, Importers and Dealers in Telegraph, Telephone, Railway and 
Electric Lighting Apparatus and Supplies, Instruments, Batteries, Insulated 
Wires and Line Equipment. aah. th 4 3% 

Catalogues and Circulars Free on Application. Get our Special Prices Be 
fore Placing Orders Elsewhere 


Styze 1—For Street Lieats. 

















Hood Shade. 
: oe Disc Shade. Welsbach Shade. 


Finished in Silver or Green Bronze, or in Green Enamel. 


KNEELAND REFLECTOR CO., 
222 Friend Street, Boston, Mass. 





DYNAMOS AND MOTORS 





industries. 

When wanting any- 
thing in this line it would 
be well to write him for 
samples and quotations. 
He receives his supplies 
direct from mines in vari- 
ous parts of the world, 
thus enabling him to name 
lowest possible prices. His 
stock is always large and 
complete, and he is in a 
position to fill all orders 
promptly, an important 
matter to the consumer. 
He can furnish it in blocks 
that will cut any size, 
or is prepared to cut to 
any size or pattern desired; 
can also furnish it in the 
form of washers, bushings 
and tubing any size or 
thickness. He makes a 
specialty of Solid Sheet 
Mica claiming its super- 
iority as an insulator, but 
he can also furnish it in 
the form of Plate Mica, 
Flexible Mica, Mica Cloth 
or Paper, also Oiled Pa- 
per, Cloth or Linen. Do 
not forget to write him 
when wanting anything 
in. Mica. 








The : 3333 
Electrical 
Review :: 











IS CONCEDED TO HAVE MORE READ- 
ERS IN FOREIGN COUNTRIES THAN 
ANY OTHER AMERICAN ELECTRICAL 
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tect K tick 


2 
2 inches wide. 
% inch thick. 
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58 inches deep. 


DOOR OPENER. 


SMALL 
STRAIGHT 
MORTISE 


The patented anti-fric- 
tion roller enables this 
opener to be operated 
on heavy doors with a 
small battery. 


GUARANTEED POSITIVE AND RELIABLE, 





R. EDWARDS. 


A. LUNGEN. 


EDWARDS & Co., 


MANUFACTURING ELECTRICIANS, 
NEW YORK, N. Y., 
SEND FOR LATEST CATALOGUE. 


U.S. A. 


i 
* 
* 
* 
* 
* 
* 
¥ 
x 
* 
* 
¥ 
¥ 
L 4 
* 
* 
* 
* 
* 
* 


Fe IOI III II III IIIT IITIAADIIIIIIIIE 


Send for Hlustrated Catalogue. 


THE LINCOLN ELECTRIC CO, 


71-73 Ontario St.,-CLEVELAND, 0. 
Agent for New York and vicinity; also for 
Export, KENNY ELECTRICAL MFG. Co., Park 
Row Bidg.,N.Y. Cable Address“‘Kemaco’’N.Y, 


Agent for Washington and O on, O. H. 
N, Elma, Wash, _ [2] 











MICHIGAN 
ELECTRIC. 
COMPANY. 


DETROIT, - MICHIGAN 


Michigan’s Great Electrical Supply House 


ELECTRIC SUPPLIES 
REPAIR SHOPS 
ELECTRIC SIGN MAKING: 


STREET RAILWAY 
EQUIPMENTS 


S ELECTRIC LIGHT and 


POWER PLANTS 
INSTALLED and DESIGNED 


MICHIGAN 
aware 
COMPANY 


DETROIT, - MICHIGAN 


Michigan's Great Electrical Supply House 
) 
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: The 
— Dale Company 


JOHN H. DALE - = = = President 


VAN 
ay 









Manufacturers of 


Electric Lighting 
Specialties 


Electric and Combination Fixtures 


We make a Specialty of Electric Light Fixtures and 


Fittings for Factories, Stores and Office Buildings 


S07 


aye 





ACETATE ETAL LS ARIS eS ie ok bk bi ih 


Thames Street, corner Greenwich 
New York 


Illustrated Catalogue furnished free on application 
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200 K. W. Type “1” Bullock Generator. 200 K, W. Type “*H” Bullock Generator. 


DYNAMOS +> MOTORS 


FOR EVERY SERVICE 


SEND FOR DESCRIPTIVE BULLETINS 


BULLOCK ELECTRIC me (i 


CINCINNATI, OHIO. U 
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SEND FOR BULLETIN 


Ma arine Lighting and Power Se ei 





ELECTRICAL REVIEW Vol. 38—No, 2 


Dynamos and Motors 
Bullock ir Immediate Delivery 











GENERATORS 
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K.-W. 
Type. s40 volts. Speed: 
500 
650 


K.-W. 
Type. 120 Volts. 
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Type. 120 Volts. 
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MOTORS 
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TYPE “N?? ENCLOSED MOTORS | 





No. Yoke. No. > No. Yoke. Type. 
N-64 1 3 N-136 
N-66 2 . N-139 
N-104 3 12 
N-106 4 16 








+ For ratings at various speeds of our type ‘‘N’’ machines, see our Bulletin No. 35a. 





* Machines marked thus can be delivered in 30 days. Immediate delivery can be made on all other machines. 


Bullock Electric Mfg. Company 


CINCINNATI, OHIO, U.S. A. 
























January 12, 1901 





ELECTRICAL REVIEW 



































TRADE - MARK: 





Cables 


MLL Ld 


AERIAL. “CABLES 
TELEPHONE anp 


TELEGRAPH CABLES 
FOR ALL SERVICES 


AERIAL, UNDERGROUND anpb 
INTERIOR WIRES 


OF THE HIGHEST CLASS 
COVERED WITH 


“SAFETY” 


SEAMLESS 
INSULATION 


Gr 


Safety Insulated Wire | 
and Cable Company 

















225 to 239 West 28th Street 


LEONARD F. REGUA ® 
General Manager New York City 
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ph rvecicn cot 


gees 110-116 BEEKMAN ST.NEW YORK GE 
SOLE OWNERS of PATENT Sor J.H. BUNNELL DECEASED 


— a, 


ALL OUR COODS ARE WARRANTED TO BE THE BEST. 


Steet Lever Key Wit LEGs Morse LEARNERS’ INSTRUMENT 


$0.90 ‘ 
ee hatte sie i ffi $1.50 ALUMINUM LEVER GIANT SOUNDER 
yc and office wire, : ; 
65 cents extra. Price. . . : . - $1.60 


Price : _ ‘ ‘ 
Legless, $1.10 


WESTERN Unton PATTERN KELAY New GIANT SOUNDER 


Price .¢. ° , : : : ‘ . : . e 


TEL ® ELecT 


MECHANICAL LEARNERS’ INSTRUMENT Mar Line RELAy 
ie 47S . >» seas ee rer eerie Price 


All kinds of Telegraph, Telephone, Railway and Electrical Supplies at 
lowest prices. Catalogues and Learners’ Telegraph 
Manual free on Application. 
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as No.‘702.—10-Ampere Double-Pole Push Button 
No. 202.—10-Ampere Double-Pole Flush Without Face-Plate. 
With Plate Removed. 








s 














HART 4x2» HEGEMAN 


92 UNION PLACE cA 








OV HARTFORD, CONN. 


Cc 


Nos. x \> and Ba ag ws guar ye Pole. 
pere Double Pole. pere 
Flush Switch Complete. Double Pole. 
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WIRE 


Bare or Insulated 


OF THE 


Highest Conductivity 


AND THE 


Greatest Tensile Strength 


ELECTRIC LIGHT 
ELECTRIC RAILWAY 
TELEPHONE and 
TELEGRAPH WIRE > 
































The Reputation of this Company’s output 
is preeminent everywhere. Its electrical 
conductors are used in the finest installa- 
tions in the world 


American Electrical Works 


PROVIDENCE, R. I., U. S. A. 








NEW YORK, 26 Cortlandt Street 
CHICAGO, 82 Lake Street 

Branches Canadian Factory, the Eugene F. Phillips 
Electrical Works, Ltd., Montreal, P. Q. 


Main Offices and Factories, Phillipsdale, R. I. 











anuary 12, 1901 ELECTRICAL REVIEW 





Whether for use 
Overhead, 
Interior, 
or Underground, 


WIRES * GABLES 


Bearing the Name 


‘ROEBLING 











Are of the Very Highest 


QUALITY 


For all Electrical Purposes 


John A. Roebling’s Sons Co. 


TRENTON, N. J. 
171-173 Lake Street, Chicago i. - 27 Fremont Street, San Francisco 














JOHN A. ROEBLING’S SONS C0. OF NEW YORK 


117-119 Liberty Street, New York - == = H. L. SHIPPY, Treasurer 
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TUERK’S 


Alternating-Current Ceiling Fans 











were made years ago, and will be made years hence, because they are funda- 
mentally correct. Don’t buy any other than Tuerk’s, if you can get Tuerk’s, 
when you buy Alternating-Current Ceiling Fans, Tuerk’s Fans are not best 
merely because We say they are best, but because experts have called them 
mechanically and electrically perfect, and years of practical use by thousands of 
buyers demonstrate their success. This is a description of Tuerk’s Alternating- 
Current Ceiling Fans: 155 revolutions per minute; spread of blade, 60 inches; 
width, 8 inches; angle, 20 degrees; watts consumed, 100 to 110; 52 to 220 
volts; 45, 50, 60, 100, 125 and 140 cycles; many styles of finish to match 
interior decorations. This is a condensed description of Tuerk’s Fans. If you 
care for a complete and detailed description, prices, etc., send for a catalogue. 


It is the only Ceiling Fan made for frequencies of 80 cycles and higher. 











HUNTER FAN & MOTOR COMPANY, 


Factory: FULTON, N. Y. 


Export Department: FE, B, LATHAM .& CO., General Agents, 136 Liberty Street, 
NEW YORK, U.S. A. 


WESTERN ELECTRIC CO., Western Agents, Chicago, Ill. 
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PATENTS 
SUSTAINED 


COURTS 
MAR 8 AND 
DEC. 5, 1900. — 


a 


For all 
Currents 
Except 
Alternating 


Celing Fans 

Elestrolier Fans 

Column Fans 

Counter Column Fans 
Electrolier Column Fans 
Desk Fans 

Bracket Fans 

Universal Joint Desk Fans 
Special Motors 


ee ee 


aeoeaneees 


















Nos. 20a and la. 


Te Standard af he Wor 


Diehl Manufacturing Co. 


ee eee Main Office and 
NEW YORK: 561-563 Broadway Works: 
BOSTON: 128-132 Essex Street ° 
CHICAGO: 192-194 Van Buren Street 


PRMLADEL PULA» | > RN MSereet Elizabeth po rt, N. J. 
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“Phono-Electric” 
Wire “It’s Tough” 


Has Great Strength and Toughness 
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Phono-clectric jai 


TROLLEY 


| 
N 


Used for Outside Telephone Twisted Pair. Distributing Wire 


Bridgeport Brass Co. 


19 MURRAY STREET, NEW YORK 


European Agents: Maguire 5 Warwick Court, High Holborn, London, W. C. ; 


MILLS: 
BRIDGEPORT, CONN. 
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Willard Storage Battery. 


Announcement We are Pleased to announce to our customers and to 


the public generally that we are now prepared to deliver 
Willard Batteries with moderate promptness. Our factory has operated day and 
night for nearly two years, during which time we have been constantly behind our 
orders. Owing to greatly increased facilities, in the way of both more extensive room 
and largely increased machinery, we can now take care of orders with satisfactory 


tieunios SIPE & SIGLER, Cleveland, Ohio. 

















Montauk Fire Detective WV ire. 


Two Conductors. — 
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Use this wire for electric bell service. It discovers and reports fire automatically. Adopted by the North German Line 
Steamship Company, and in the homes of Joseph Pulitzer, James H. Benedict, Abraham Wolff, Benjamin Stern, Ernest Flagg, 
Col. Wm. Jay and many others. 


Manufactured by the 


Montauk Multiphase Cable Company, 


100 Broadway, = cd =“ “ New York. 











New England’s 
Electrical Center 


We can furnish at the shortest notice, from our always complete stock, 
everything you need in 











Electric Light and Railway Supplies 
Electric Motors 
Electric Gas Lighting Supplies 


Pettingill-Andrews Co. 


Winthrop Square, Boston, Mass. 


SOLE MANUFACTURERS OF «HOLMES TREE INSULATORS” 
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j UNDREDS of students in the electrical courses are receiving 


more wages for fewer hours’ work than when they enrolled. The 
instruction given by these schools qualifies students for advanced 
positions in all branches of engineering. Studies are carried on by 
mail. Students in all parts of the world. Courses planned for busy 
men whose time for study is limited. Read the following letters from 
students who have been benefited by their studies: 








MONTHLY SALARY ADVANCED $70.00. 


I was foreman of the dynamo room for the 
Cumberland Electric Light and Power Company, 
and I did not think I would ever be able to fill a 
better position. I took up the Electrical Engineering 
Course and soon found myself capable of taking any 
position about a station. A short time ago I was 
offered the chief engineer’s position, and am ab'e to 
satisfactorily fill the place. My salary has been 
increased from $80.00 per month to $150.00 per 
month, and the Schools did it for me. 

WM. J. DODGE, 
119 Foster Street, Nashville, Tenn. 


A COLLEGE GRADUATE BENEFITED. 


After completing a mechanical engineering course 
in the Iowa State College, I secured a position with 
an electrical manufacturing concern. I worked two 
years, when I saw that, to become pr: ficient, I 
should have to get more education ; sol enrolled in 
your Electrical Engineering Course. I am now elec- 
trical engineer and superintendent of the Dynamo 
and Motor Department of the Kentucky Electrical 
Company, aud my salary is double what it was when 
Ienrolled. Although a college graduate, I can truth- 
fully say that I have received more practical knowl- 


_ edge from your Course than I did from my college 


course. A. W. STUNTZ, 
Owensboro, Ky. 















SUCCESSFUL IN ELECTRICAL WORK. 


I have been studying in the Electrical Course for 
eleven months, and can say that I have accomplished 
a great deal in the electrical line. I recently erected 
a watchman’s time detector for a well-known firm, 
receiving $4.50 per day and expenses for my work. 
I am now doing general contract work, such as 
installing plants, etc., and have the promise of a 
good deal of work. My ability to do this work is 
due to the knowledge gained from the study of my 
Course in the Schools. 

J. F. JOYCE, 


206 W. 5th St., Oswego, N. Y. 


NOW HOLDS RESPONSIBLE POSITION. 


I wish to say a word for the Schools. Asa result 
of the instruction furnished me, aided by my own 
efforts, I now hold a position as superintendent of 
one of the largest light and power stations in the 
state. I also have charge of a gasworks putting out 
about two million feet of gas per month. The presi- 
dent of the company is well pleased with my work. 
My salary is more than three times what it was 
when I enrolled. 

A. O. BAKER, 
Box 574, Wichita, Kan. 











ELECTRICAL COURSES. 


Electrical Engineering.—For students desiring a thorough knowledge of the principles and design of 
electrical apparatus and the installation and maintenance of electric lighting and railway plants and 
manufactories. 


Electrical.—For students desiring a shorter course than the Electrical Engineering course. 
Electric Lighting.—Treats of the installation and operation of arc and incandescent systems. 
Electric Railways.—Treats of all systems of electric railways. 

Wiring and Bell Work.—Gives instruction in Electric Light wiring and bell work. 


Electric Power and Lighting.—Shorter than either the Electrical Engineering or Electrical courses and 
especially adapted to the needs of men employed in power stations supplying current for both lighting 
and railway work. 


Telephony.—For telephone men, whether connected with Bell or independent exchanges, 
Telegraphy.—For telegraph operators, linemen, wiremen, office managers, etc. 
Electric Car Running.—A course in the operation of electric railway cars and electro-motive machinery. 


Also courses in Steam, Mechanical and Civil Engineering, Mechanical Drawing, Chemistry, Architecture, 
Plumbing, English and Commercial Branches. 





WRITE FOR FREE CIRCULAR, STATING SUBJECT IN WHICH INTERESTED, TO 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 


BOX 1003, SCRANTON, PA. 


ESTABLISHED 189I. $1,500,000 CAPITAL. 
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“To the Trained Man the Rewards and 
Responsibilities will go.” 












Epcar P. Benjamin, with Manufacturers and Inventors’ Electric Co., New York, writes: 
“I commenced my course earning a salary of $6.00 per week of 57 hours. 

I receive three times that per week of 45 hours. 
when I have only been about one-third way through my course?”’ 





To establish the superior merits of its courses, the Trustees of the American School of Corr: 
L espondence have 
voted to award to a few well recommended, ambitious men in each manufacturing plant in the United States a 


Free Scholarship 


In Electrical, Mechanical, Stationary, Marine or Locomotive Engineering 


(INCLUDING A COMPLETE COURSE IN MECHANICAL DRAWING). 
INSTRUCTION ABSOLUTELY FREE. 
TEXT-BOOKS AT COST. 


The holders of these Free Scholarships will be asked to answer inquiries as to the benefit and 


I Now 
Could I claim to be dissatisfied 





value of the instruction, and also to recommend the school to their friends, thus establishing an 
endless chain of enthusiastic students who will advertise the School more thoroughly than tons 


of printed matter or an army of agents. Application blank on request. 


American School of Correspondence 


(CHARTERED BY THE COMMONWEALTH OF MASSACHUSETTS), 


Boston, Mass., U. S. A. 
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FOR RATES, MAPS, TIME-TABLES, ETC., IF 
YOU ARE CONTEMPLATING A TRIP, ANY 
PORTION OF WHICH CAN BE MADE OVER THE 


CHICAGO @ 


CHICAGO " 


AND 


VN IGKONG 


ST.LOUIS 


“AMERICA’S MOST POPULAR RAILWAY.” 


B. L. McCLAIN, 
GENERAL EASTERN PASSENGER AGENT, 
261 Broadway, New York. 


GEO. J. CHARLTON, 


GENERAL PASSENGER AGENT, 
Chicago, ILL. 











tn, i, Alt. 


In answering please mention 
Electrical Review. 


An Advertiser Writes: 


66 You will be interested to see a /etter 
ordering goods from one of your 


readers in Japan, mentioning the 
ELECTRICAL REVIEW. You must be 
getting many foreign readers by the 
number of inquiries we receive......99 














The Pennsylvania 
Railroad Company. 


Change in New York and 
Hot Springs, Va., Sleeper 
via Chesapeake & Ohio 
Railway. 


Beginning December 4, the New 
York and Hot Springs, Va., sleeper 
via Chesapeake & Ohio Railway, 
running south on train No. 65 and 
north on train No. 56, will be 
changed to leave New York on 
Tuesdays, Thursdays, and Satur- 
days, and returning, beginning 
December 5, to leave Hot Springs, 
Va., on Wednesdays, Fridays, and 
Sundays, instead of daily except 
Sundays southward and daily ex- 
cept Saturdays northward, as at 
present. 








COMFORT IN TRAVEL 


is realized in the highést degree on 
the famous fast trains of the Michi- 
gan Central, ‘‘the Niagara Falls 
Route” between Buffalo and Chi- 
cago in connection with through 
trains from the East. Passengers 
are granted the privilege of stopping 
off en route at Niagara Falls, or, 
if time will not permit, can obtain 
from the car window, or the plat- 
form at Falls View, the grandest 
and most comprehensive view of the 
great cataract. All day trains stop 
five or ten minutes. 

For information inquire of local 
agents, or write W. H. Under- 
wood, General Eastern Passenger 
Agent, Buffalo, N. Y. 
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Morris Electric Comp’y 


NEW YORK: 15 Cortlandt Street 
Manufacturers, oediene 
; 
$ 
3400000000000000000000000000000000000400000000OO0s 


Exporters 
Electric Railway Equipment 


Rail-Bonds. Hydraulic Rail Punches, Line Material, Dynamo and Motor 
Connectors, Hydraulic Splices for Cables and Wires, Switchboard Terminals, 
Keystone Electrical Instruments, Terra Cotta Conduit, National Electric 
Heaters, Monarch Fare Registers, Lea Arc Headlight, all Construction and 
Maintenance Materials. 





NFAY iC Ln 
‘ q A 


Hd diz ent TH 








STANDARD TYPES OF MORRIS: 
RAIL-BONDS MONARCH CAR REGISTER 


ay 


y = 
NATIONAL ELECTRIC HEATERS FOR CARS » LEA ARC HEADLIGHT 





rr i a ea e_ a _ it, tnt ine pe Da pte » @@ nm 





January 12, 1901 ELECTRICAL REVIEW 


MANHATTA 


A: C-SERIES 


ARC SYSTEM 
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J MANHATTAN GENERAL CONSTRUCTION CO 





ll BROADWAY, N.Y. NEWARK, N. WJ. 
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Enclosed Arc 
Lamps for all 
circuits 


“A-B” Arc 
__Lamps 


HH HM 


The....... 
Adams = Bagnall Electric 
Company 


ot est sf 








C. P. alternat- 
ing and 
direct current 
enclosed 
lamps from 

3 to 7 amperes 


POOP OOO CCV Vee VeVeVeVC CCC CCC CCC CTTee 
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SWITCHBOARDS 


MANUFACTURED BY 


¥ a 
° . 
[: ag — The General Incandescent Are Light Co. 
ay iw ef en = We have made and installed many of the finest 
| a 7 oe af i Bie §$ switchboards in the most prominent buildings and planis 
ene ae) ed Re throughout the country, a few of which are named below - 
4 a 4 4 cae Sef ap ag 


Cleveland, 


AGENCIES IN ALL LARGE CITIES 
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ISOLATED PLANTS 


> ty, ODES ewe APSA m. ‘ Waldorf-Astoria Hotel, New York. 
. o> ey oy . ~ A A — Arbuckle Sugar Refinery, Brooklyn. 
oO. 


‘ x German-American Ins. Bldg., New York. 
Ais 4 gtk Po North American Bldg., Philadelphia. 
, : 4 Deering Harvester Works, Chicago. 
; Bee ss Helder’ erg Cement Works, New York. 


Lying-In Hospital, New York. 
Cornell Medical College, New York. 
International Bank Bldg., New York. 
Loeser Bldg., Brooklyn. 

And numerous others. 


. ; e 2 ey eee a CENTRAL STATIONS 


Chicago Edison Station, Chicago. 
Edison Elec. Illuminating Co., New York. 


te Samir — St. Paul Gas Light Co., St. Paul. 
: ; Metropolitan’ Elec. Light Co,, Reading, Pa. 
e . Fa U. S. Elec. Lighting Co., Washington, D. C. 
~~ 
o « 


Indianapolis Street Railway Co., Indianapolis. 

Metropolitan Street Railway Co., New York. 

Union Traction Co., Anderson, Ind. 

Edison Elec. Illuminating Co., New York, 
Waterside Station. 

And numerous others. 





We make a specialty of high-class switchboards of 
every style and capacity, for both high and low-tension 
24 RAILWAY FEEDER PANELS work, and will be pleased to submit designs and estimates 


on receipt of specifications. 
FACTORY AND CENERAL OFFICES 


UNION TRACTION co. 572-578 FIRST AVENUE, WEW YORK CITY 
Anderson, Ind. EXPORT DEPARTMENT, NEW YORK 
Equipped with G.1. Circuit Breakers, Switches, etc, saiidaae pa Pinging Fo agg 


SUPPLIED TO THE 
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TH ORO | fj F LY Each and every lamp manufactured by us is 
perfectly made and put through such a severe 


test before leaving the factory that not a 

single complaint has been received from our 

TEST FD BEES customers during the past twelve months. 

” THRY ARE especially adapted 

for work where a strong, steady light 
is absolutely necessary for good results. 
THEY ARE “made of the 
best material and by experienced work- 4 ARDY [ AMP 

men and are manufactured in éfficiencies 
of 3, 3.5 and 4 watts per candle-power. 

SEND FOR PRICE OF SAMPLE BARREL. C0 PITTSFIELD 

a MASS. 
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—ane «Our Sett-Starting 


#620 Atlantic Ave., Boston, Mass. 


pitieaiee* Sin gle-=- Phase 


For the past two months we have been using the 


alternating current motor sent us by you. It is giving us 


no trouble, and is doing its work perrectly, at all times. A =C MO i ORS 
6 2 


We would be pleased to show it in operation to 


any one who may care to call upon us. 


and what a customer thinks of 
Very truly yours, them. 


5 , Q 
oO 46 AteGfcvee fu ma 
: 7 Send for Bulletins ««V” 24. 26, 32 and 35. 











YEARS OF EXPERIENCE Le * The Core Loss reduced to 
have enabled us to place a minimum. 

on the market | The MEcHANICAL superi- 

TRANSFORMERS | 


rit i : 
that can be thoroughly Pas i ad unquestionable 
relied upon. They em- E BUILD TRANSFORMERS 


body the | to meet specifications or 


HIGHEST DEGREE OF | | will submit  specifica- 
ECONOMY. | | tions to meet conditions. 


250 K. W. AIR BLAST TRANSFORMER. 


Send for Bulletins “ V”* 9, (2, 16, 18 and 33, descrip- 
tive of the different types we build. 











Wagner Hectric Manufacturing Co. 


General Offices and Factory: GT, LOUIS, U. S. A. 





BRANCH OFFICES: 


NEW YORK, Havemeyer Building. 

PHILADELPHIA, 1000 Betz Building. 

BOSTON, 620 Atlantic Avenue. 

CHICAGO, 1624 Marquette Building. 

BALTIMORE, 204 East Lexington Street. 

SAN FRANCISCO, 593 Mission Street. 

YOKOHAMA, JAPAN, Bagnall & Hilles, Agents. 

LONDON, ENGLAND, 47 Victoria St., C. R. Heap.‘ Agt. 

CITY OF MEXICO, Chas. L. Seeger, Agt., Primera Humboldt 12. 
FOREIGN DEPT., Havemeyer Building, New York. 








BUILDERS OF 


Switchboards for Lighting and Power Transmission Bulletin ‘* V ** 20 
Transformers for Lighting, Power Transmission ond Motor 

Work Bulletins sin We hes 38 16, 18, 4 
a ig sae aie . Bulleti — ins “V 17; 25 ° TYPE “K*? AMMETER. 

Direct-Current Motors an nerators bs be “ ” 
Knife Switches Builetins “ V " 21, 29 An chestuaty “Rend Geet’ Sateihows tevteatient. 
—— Ammeters, Voltmeters and Indicating Watt- | ices, 
pbOnSESDs denn? C05600R000000- 565 RRCREESEESS > cLEDEBA SS Bulletins ‘‘ V’ 31, 38 EE er een Uses Rema ee; 

Sin gle Phase, Self-Starting Alternating-Current Power 

Moto Bulletins ‘‘ V ** 24, 26, 32 
PR... & Cha: Bulletin “ ve * 3 
Wrought Copper Terminals Bulletin ‘‘ V * 28 
High-Tension Fuse “Cutouts Bulletin ‘‘ V** 30 
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Direct = Current | 


Generators 
and Motors. 


( 


P ower Transmission 


Systems for Mining, 
Milling and Railways. | 


Factory and Shop 
Equipments. 


Alternating 
Current 


Wee \ 


eli “eierators 


and 


Motors. 


@ Engineers and Manufacturers Jd 


Stanley Electric Mes. Co., 


Pittsfield, Mass. 





Northern Electrical Mez. Co., 
Madison, Wis. 





x es 
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THRESHER 

















Generators and Motors 
In all Sizes, of all Types 
For all Purposes 


a PRESHER 


Thresher Marine Generating Sets are Unsurpassed in 
EFFICIENCY, REGULATION, SIMPLICITY 


Designed to meet the most severe requirements 





THRESHER ELECTRIC COMPANY 
Dayton, QO., U. S. A. 
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g America Steel & Wire Co, 


WASHBURN & MOEN DEPARTMENT, 


HEW YORK, CHICAGO, WORCESTER, SAN FRANCISCO, 
Empire Building. The Rookery. Mass. 8 & 10 Pine St. 











i 
ELECTRIC LIGHT 


AND POWER 


WIRES “CABLES. 


Most uniform and reliable conductors. 
Miost perfect insulation. 


-_=_>- 


EVERY PROCESS—Drawing the wire, Insulating with Rubber or Weatherproof 
material, cabling, armoring, lcad-encasing—all done in our works. 


EVERY ORDER SATISFACTORY. 


LAMP CORD. UNDERWRITERS’ WIRE. 
WEATHERPROOF LINE WIRE. . SLOW-BURNING 
WEATHERPROOF. 

INTERIOR, AERIAL, UNDERGROUND, SUBMARINE. 


+> >< 


“CROWN” Rubber insulation is unequaled. 


LET US FIGURE WITH YOU. 
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Are carrying the peaks and easing the demand 
on engines and feeders in hundreds of the best 
power, railway and lighting installations in the 
United States. | 





INSTEAD of . feeders working for a few. hours 
overloaded and practically idle for the rest of 
the day, they can be made, we a Chloride Ac- 
cumulator installation, «to. work ee 





NORMALLY LOADED ALL THE TIME 








This means saving in ra copper: and 
money—and a reserve to carry the load in case 
of accident or unusual demand. 


> 








Information and estimates furnished on _ application to 


THE ELECTRIC STORAGE BATTERY C0. 


Nineteenth Street and Allegheny ‘Avenue | 
PHILADELPHIA, PA. | 


SALES f NEW YORK: BOSTON: BALTIORE: / - ‘CHICAGO: DETROIT: 


OFFICES 100 Broadway 60 State Street Equitable Bldg. Marquette Bldg. Michigan Electric Co. 




















January 12, 1901 ELECTRICAL REVIEW 53 


IF YOU ARE NOT ACQUAINTED 


with the Lea: Enclosed Arc Lamp, write and ‘get our catalogs’ and prices. Ours is a good lamp for dealers, 
lighting plants, and customers, because it is absolutely reliable, gives no trouble, gives a good light, is 
simple and easy to trim. 








AGENTS: 


M..H. Boninger, Bethovenstr. 50a, Frankfurt, Germany. 
Chas, Rosenbaum, 57 Basinghall St., E. C., London, Eng. 
David Chalmers, New York City. 

Vallee Bros. Electrical Co., Philadelphia, Pa. 

Pittsburg Engineering Co., Pittsburg, Pa. 

McCarthy Bros. & Ford, Buffalo, N. Y. 

Dainz Electric Co., Cleveland, Ohio. 

Varney Electrical Supply Co., Indianapolis, Ind. 
McCleary & Colquitt Co., Ltd., Detroit, Mich. 

Reliable Electrical Supply Co., Chicago, Ill. 

Frank B. Thompson, St. Paul, Minn. 

Jas. Clark, Jr., & Co., Louisville, Ky. 

Lipscomb & Garrett, Dallas, Tex. 











MINIATURE LAMP, 
110 volts, 2 amperes, 10 pounds, 17 inches. 





LEA ELECTRIC MFG. CO., 


Box 3274. ELWwoopD, IND. 


PAPER BOBDPSSHSHPCSFHSSRE SS AHSDPGRERSPDH PLHP LRP MOHSHSCE SH OCOOCCCOCOSCO 















Brookfield 
Screw Glass 


~ INSULATORS 
== The Standard = 


MANUFACTURED BY 


BATTERY JARS The Brookfield Glass Co. 


238 BROADWAY 


New York 
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Electrical House Goods. 


We are the only a For twenty years 
manufacturers of a a = | & specialists in this line. 
complete line of ce wm Our experience 
Electrical Devices for A enables us to 
residence use. id ‘ | guarantee satisfaction. 


WKH 


The No. 2 Samson Battery. 
‘* SHIPPED SET UP.” 


It is the strongest and longest lived 
open-circuit battery ever constructed. 


The ‘* Advance’’ Burner 
For electrically-igniting common coal 
gas. Annunciators. 


The ‘* Advance’’ Burner. 


For electrically-igniting acetylene 
We manufacture Hotel and House gas. 


Annunciators, also. Automatic (self- 
setting) Elevator, Burglar Alarm and 
Annunciators for special purposes. 


EXPORT BUSINESS SOLICITED. 


Pamphlets Correspondence 
Furnished. Solicited. ; 





g 
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LOOK AT A BARE INCANDESCENT 


If the eye can receive 


lamp for ten seconds, such a strain in ten 


MA seconds, that the 
effects are felt for 
several minutes 


aft id, \ 
what is meant eS een 


must be the 


by the above : ag A result of such a | 


illustration. strain for hours ? 


BY USING 


NOLOPHANE GLOBES 


* Let us send you our beoklet 


SOME PRACTICAL 
HINTS ON LIGHT 
and ILLUMINATION 


fA 


HOLOPHANE GLASS COMPANY, Ses 5™ 
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B Electrical Insulating Compound 
B Armature and Field Coil Varnish 
B Insulating Tape 


Efficient and Durable 


For over Sixteen Years the acknowledged Standard for all Electrical Insulation 
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NOVELTY ELECTRIC COMPANY 


50, 52, 54 North Fourth St., Philadelphia 


TYPE M, 60 HORSE-POWER 


THE OKONITE COMPANY, Ltd. 


Insulated. Wires and Catiles.. _Okonite and 
Manson: Tape. Highest Grade of Rubber 
Insulation manufactured, 


HOLTZER CABOT ELECTRIC CO. 


Alternating and Direct-Current Dynamos 
and Motors, unsurpassed for efficiency. 


AGENTS FOR 














DAYTON FAN AND MOTOR CO. 


Alternating and Direct-Current Ceiling and 
Desk Fans. 


NON-POLARIZING DRY BATTERY CO. 


O.-K. Dry Batteries for Railway Service, 
Fire and Police Telegraph, Telephone, etc., 
without a Rival. 











we mentira-cestio" Every Description of Electrical Material 
OUR “NECO” INCANDESCENT LAMP | 


is unsurpassed for high average of candle-power. Economy in ee of current and 
non-decoloration : 


WE MAKE’ A SPECIALTY OF TELEPHONES AND TELEPHONE SUPPLIES 


ESTIMATES FURNISHED FOR COMPLETE INSTALLATIONS 
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FOR SALE 


| Westinghouse 75-kilowatt 200-volt 60-cycle two- 
phase generator, complete, with exciter and 
switchboard. Modern and in first-class condition. 

2 5o-horse-power Westinghouse 200-volt 60-cycle two- 
phase induction motor, complete, with pulley, start- 
ing device, switch and fuses. 


t General Electric 300-kilowatt three-phase 25- 
cycle 6,600-volt rotary field generator, belt- 
driven, with exciter and switchboard. Latest 
type; only eight months old. A great bargain. 

% General Electric go-kilowatt type H transformers ; 
6,600-volt primaries; 360-volt secondaries; for ro- 
tary converter, 

1 Westinghouse 200-horse-power two-phase 400-volt 

type C motor, 35 cycles, with pulley, bed-plate and 

auto-transformer. In fine condition; practically new. 

Westinghouse 225-kilowatt railway generator, com- 

posite wound, marble switchboard, pulley and 

bed-plate. 


140-horse-power American down-draft boilers. 
All guaranteed to be in good operative condition. 


poset 


Ca) 


Write quick. 


HAWKS ELECTRIC CO. 


100 PURCHASE STREET, BOSTON 
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BOUND NUMBERS 


.OF.. 


THIS HISTORICAL NUMBER 


.OF THE.. 


ELECTRICAL REVIEW 


may be had for fifty (50) cents. They 
are handsomely bound in cloth. A copy 
will be an addition to every Library. 
Address, 


ELECTRICAL REVIEW, 


13-21 Park Row, 


NEW YORK. 


SINGLE COPY, UNBOUND, 20 CENTS. 











The Magneto Therapeut is the best, simplest and 
cheapest apparatus for electro-medical treatment. 

It consists of a solenoid lined with a copper, brass 

or aluminum tube, and is enclosed in an iron jacket. 

An Alternating Current (100 to 120 Volts), 1 to 10 Amperes, 
is used, at most, one hour per day; or possibly more, 
according to nature and obstinacy of the disease. 

Curative currents are induced within the human 

organism and absolutely nothing can be felt. 

The clothing need not be removed. The body is not touched. 
The diseased part goes inside of the tube. Anybody can treat himself. 
No medicine is administered. Headache, Cold Feet, 
Toothache, Muscular Pains, Bloody Urine, 

Painful Menstruation, etc., have been cured 

by one treatment. 
Neuralgia, Rheumatism, Gout, Neurasthenia, 


Sciatica, Dyspepsia, 


Insomnia, etc., by two or three treatments. 

Paralysis and Hydrocephalus, ten to twenty 

treatments. Blindness (atrophy of the optic 

nerve), Writers’ Cramp and Chronic Dysentery 

require very many treatments. Pain is relieved at once. 


A case of Floating Kidney has been cured. 
About a case of Optic Atrophy, see Telegraph Age, January 1 





The price for a Magneto Therapeut to treat the Arm is - $6.00 
‘6 “ & “ “ Limb ** - 8.00 

‘ if Head ‘* - 10.00 

“ “6 “6 “s Feet ‘* - 12.00 

‘ ‘ ‘ Chest ** - 14.00 

‘ “ ‘ ¢ Body “‘ - 16.00 





NO AGENTS. 


JOHN BURRY, 


Inventor and Manufacturer, 


69 BROADWAY, BROOKLYN, N. Y, 


OPEN FOR INVESTIGATION TO ALL. 





Free Treatment Every Day from 8 A. M. to 9 P.M. 
Sundays by Appointment. 
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CROCKER-WHEELER COMPANY. 


DIRECT 
MANUFACTURERS CURRENT 


ELECTRICAL MACHINERY 


ENGINEERS a. PURPOSES 


WRITE FOR BULLETIN No. 10, DESCRIPTIVE OF 
FORM ‘‘F'' MOTORS AND DYNAMOS 








BRANCH OFFICES: 


NEW YORK, 
BOSTON, PHILADELPHIA, | 
CHICAGO, WASHINGTON, | A M P E R E J 
PITTSBURGH, DENVER, 
ATLANTA, CHARLOTTE, N. C. 


GENERAL OFFICES AND WORKS: 











‘INDEX OF ADVERTISERS. 


Cc G 


46 | Chicago General Fixture Co ......+..+0++: Garvin Machine Co.............-..eseee8 , Machado & Roller......... 
4 Collyer Insulated Wire Co...... sdxceapenne 1 General Electric Co ** “9 | Manhattan Electrical Supply Go:. 
. | Colonial Electric Co < General Incandescent Are Light Co 46 | Manhattan General Construction Co.. 
American Battery Compound Co. ia | Columbia Incandescent Lamp > Co... Goldsmith B: Manross, F. N 2° can eeeesoee 
American Bell a Co 90 | Consolidated Electric halttey Lighting Gould ang ry Marinette Iron Works ite. Co 
American Bridge Co 20 Gin CIAL 19D. vss cscicvssosesaccces 7 ; Co PTO, Wee ccccccccsvcccccccces 
American District Steam Co 19 | Couch & Seeley Co........--sseecesseseeee, 90 | Guarantee Electric Co........eeee..s00e- : } 
American Electric Fuse Co..... 84 Crocker-Wheeler Co.. eee el 4, 60 - Co., WR es os, f 
American Electric Vehicle Co... 81 | Crown Woven Wire Brush Go........ | H , ee Seeunes, 
American Electrical Heater Co 6 H.C McLeod, Ward & Co......+.000- uaews 
American Electric Telephone Co., long- i 5 | Haines & Noyes Co...... es 
distance telephones......sessese--- os te Antes cece 
American Electrical Wor! ula’ 
American Engine Co..... 
American School of Correspondence 
American Steel and Wire Co 
American Vitrified a oT ey 1| Mo Electric Co 
Automatic Switch Co.. 29 Munsell & Co., Eugene.. paanacnaanss 
} | Deaors Dee ond eat Co. Transmitter Co N 
on-Bouton Motorette Co...... Roeen's : 
B | Diehl Manufacturing Co 39 .. W.8. = National Carbon Co......+..-sseeeecesceees 
| Dixon, Jos., Crucible Co.. ees: Co National Conduit & Cable Oo...........:: 
a Driver’ Harris W. re Oo... 80 ee ee 3g | National India Rubber Co.........++++++: 
uve r., paten' . Hygienic Mouthpiece Co...... pcrvscae eee 
New England Engineering 
I New York & Ohie Co... 
a Ss. Se New York Insulated Wire 
Illinois Insulated Wire Co.. seapteesssstens 5 pent oe _ cabl 
descent Electric pula: r 
S| sce tar a wk ba snd aia ee iastiiclariag co. 
rn Electric DDO sdescesssowascces dia - Rubber and_ utta - *Percha in- orthern Elec anufactu pg Co. 
40 Beale Eccleston Lumber Co. ™ sul Rubbe @ Novelty Electric Oo., - eiiaaamaaea 


Edison Decorative and Miniature a 
Broobfield Giass C 2 8) as i Ohio Electric & ay. 00... 
rook fie ass Co Oo = board 


Brown, Harold P onee sees 
Brown Hoisting Machinery Co | Hot 'g. Co.. Jandus a. Co.. 2 ~ Okonite Co., he on Sar wires and cables. i, 10, 1 
Jones & Son, ° wy oem 
Browning Mfg. Co 1 Olds Motor Works......scsssececeeeees 
Onondaga Dynamo Co.. aeecccccees 


Bruckner Electric Co ting 
Bryant Electric Co Sto ‘Ba . Ostrander, W. R., & Oo., supplies. 


Buckeye Electric Co Electric V Co 97 Keelyn Telephone Manufacturing Co. Oxide Battery Co.. aeaeuee 

ete BGO. a oe. 28 | Electrical wads fo pamour ime . etlekcs 25 Paiste, H. T., Co F 1 

unne: | ) ni . H. T. WHITTTPIP TTT 

Bunnell Telegraphic & Electrical Co... 34 | ti , | Klein & Son, Mathias : Parsell & Weed... -..0sssssevsesssssess: 6 

Burry, John 50 | : Smee seeeeeeee Partridge Carbon Works ......-+ssssseees 
tees - 31! Knee! Co Partrick. Carter & Wilkins. . 

Knott A) ee re Pelton Water-W heel Governor Co. 

Kohler. Pett Co 





Capps Manufacturing Co 
Cary Seems Worgs 


Electri | Fagan, J. C.. 
Conical Blectrie Go... sé ‘arr Telephone. & Construction’ el ra Co. 
Central Telephone & Scobsnnee eld, Eugene, Monument Souven' 
Ocntury Telep Telephone Construction cases ‘orest City minted heen seeeeeees 
Cc 


. 
eeeeeeserer 


ut Co.. ee | ae oe ‘ 
road. Z ai oe Lin Co., G. E.. 2 | Potomac Terra Cotta Go. wiser 
Chicago & Alton Raliron be * ae 177.7365, 100 | Lombard Water-Wheel Governor Co.....12,77 | Priestman & Co,.........c++- 


(Continued on page 64.) 
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OLD, BUT UP TO* DATE ESTABLISHED IN 1847 


Bishop Gutta PerchaCo. 


Manufacturers of 
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High- Wires 
\ASUlAtGd | See) Cables 
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Bishop Cables Light all Electric Buoys == 











420-426 East 25th Street, New York, N. Y. 


The Manager, Henry A. REeEp, a “ Forty-niner” in telegraphy, has been with this company over 
(wenty years. 

The Superintendent, Harry D. Reep, M. E., Stevens ’92, has been with the company since his 
vraduation. 

The Electrician, Irving W. Smirnu, E. E., Cornell ’96, was Assistant Electrician for the Edison 
lectric Illuminating Company, New York, for four years. 

Three foremen of departments have been in this factory over twenty-five years. One was with 
Siemens, of London, several years and has been in the Bishop factory ten years. Several of the work- 
men have worked over twenty years without a break. 

The company pays good wages for uzme hours’ work and has never had a strike. 

With best «f-to-date and much special machinery, and using dest Compounds of Para Rubber, NO 
effort is made to make cheap goods, but EVERY EFFORT to make the best. 

It pays to use the best, especially in Central Statzons—for Car Wiring, Underground, Under Water 
and in all places where high tensions have to be handled. 

The Bishop Company also makes a specialty of all kinds of ELEVATOR CABLES, Traveling 
or Standing Cables for Electric Elevators and Electric Lights in Elevators, as well as for annunciators. 

All Flexible Cables F7/REPROOFED, if desired, by a new process which is durable and does not 
injure the cables. 

If you want good insulation, go to the BJSHOP. If Shoddy will answer, Bishop don’t have it. 


Henry A. Reed, 


420-426 E. 25th Street, New York, N. Y. Treasurer. 
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THE NEW SHELBY LAMP 


50 TO 100 PER CENT MORE USEFUL LIGHT 


Send for our pamphlet containing opinions and report of tests made by people you know 


a 
v 
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PATENTED OCT. 23, 1900 


Shelby 1o candle-power lamps con- 
Lamps almost invariably hang sume 40 per cent less current 


downward above the horizontal than any make, 16 candle-power. 
line of vision. 


Shelby 10 candle-power lamps give 
more USEFUL LIGHT than 
any single, anchored or double 
filament lamp of 16 candle- 
power. 


Objects to be illuminated are 


beneath. 


Why do you consider efficiency of 


Light travels in straight lines. 
light wasted ? 


There is every reason- why you 


THEREFORE = should consider efficiency or cost 
of light utilized. 


The USEFUL LIGHT is that 
passing through the end of the 


Observe candle-power and effici- 
. ency in table below. Which is 
lamp. : | the most economical lamp or 
# which gives the most light of 

value, for current consumed? 


THINK IT OVER 
reflectors are used, or if you 
iranisniede iat tiaiaiedied consider reflected light from 


any source, Shelby lamps give 
current consumed. 
an equal amount to reflect. 








C.-P. C.-P. Vertical When Efficiency | Efficiency Vertical 
Horizontal (Useful Rays) Horizontal is (Useful Rays) 








16 C.-P. SHELBY NEW TYPE TIPPED BULB 16: C.-P. 14(CP. 3.5 watts 4 watts 
16 ‘* Anchored Oval Filament 6 ieee a5. ge = 
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16 ‘* Double Filament i. ** ese | ee Eta ** 
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The Shelby Electric Co. 
Main Office and Factory, Shelby, Ohio 


NEW YORK OFFICE, 141 Broadway. Telephone, 1209 Cortlandt 
CHICAGO OFFICE, Home Insurance Building. Telephone, Central 1771 
BOSTON OFFICE, 25 High Street. Telephone, Boston 3951-3 
DETROIT OFFICE, Chamber of Commerce. Telephone, 2961 


See next page 


LARGE ASSORTED STOCK AT ABOVE BRANCHES 
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OUR COMPETITORS CLAIM THAT SHELBY 
LAMPS LOSE THE ADVANTAGE WHEN 
NOT USED VERTICALLY. STUDY THIS 
AND THINK—wace at orexer institute 


vera ANCHORED CARBON LAMPS 





HORIZONTAL 
16 CP. 





e 2 cS 
705 CP e —WICR 


verrcat  LJOUBLE CARBON LAMPS 






HORIZONTAL 
16C,P 


45° 





16 C.P 12 ¢P 
16 C.P 
2Q. N <& 
oo % 
: i2ce | 
SHELBY COIL acaniaiiae 


a: 


14 CP 


6 CR 16 CP 





l4c.P 16.5 C.P 
SHELBY LAMPS DELIVER BENEATH THEM from 50 to 100 per cent more light than ~ 
other types—unless the lamp is used horizontal, then it delivers much more light beneath and 
{00 per cent more from the end. 


THE SHELBY ELECTRIC ‘CO., 


Order 240-Fully Guaranteed. SHELBY, OHIO. See Opposite Page. 
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Edison Lalande Batteries 


FOR 2 ee CONSTANT CURRENT 
GAS ENGINES , rae NO LOCAL ACTION 
SLOT MACHINES 1 pm 4 1 WILL NOT FREEZE 
AUTOMOBILES i SS LIQUID TIGHT 
R. R. SIGNALS il 7 4 CELLS 
CROSSING BELLS : ia FOR 
SMALL MOTORS c: el PORTABLE 
ETC. Ts WORK 


Full Description in Booklet No. 17 


EDISON MANUFACTURING COMPANY 


1385S Fifth Awe. New York 








ALPHABETICAL INDEX—(Continued from page 60.) 
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Replogle Governor Works 12 Siggers, E. G e7 | yo - asivaenbesesbanes waite & Oo. »J.G.. =e mat Go. Roy 
Ritchie & Sons Si tin Wyckoff Creosoting Co... ee 
Robbins & Myers 24 Speer Garbo 
Hoberte inicetric Bun 
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an Size, W 
Rosbitng 's sone Co., John A Stanley Electric Manufacturing Co. ...... "49 iad 
Roceuien & Hasslacher Chemical Co. Standard Underground Cable Go. iSescucunt Vi uct Mfg. Co., 
Rossiter, MacGovern & Co jtanley Instrument Co 
Royal Electric Co & 


telephones, etc... 





Sage & Bro., 
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Ss § 

Safety Insulated Me and Cable Co....33, de : 
s 
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Sawyer-Man Electric Co estern FOR 
Schiff, Jordan & Co 4 Western Telep 


hone 
Westinghouse Electric & Mfg. Co 99 BOOK 


bi ee sarah Engineering Co.. 
Oo OO. CATALOGUE. 




















THE ALLEN SOLDERINC PASTE 
THE ALLEN SOLDERING STICK 
ALLEN’S SOLDERING SALTS 


TIME, MONEY AND LABOR SAVERS. 


SEND FOR CIRCULARS. 


iL. iB. a aLEN CoO., CesEre™ 


1335 Columbia Avenue, CHICAGO, ILL. 234 Greenwich Street, NEW YORK. 
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WALRATH GAS AND GASOLINE ENGINES... 


FROM 4 TO 200 H.-P. 


The Gas Engine that holds a Volt Meter as close as 


A STEAM ENGINE. 


Guaranteed to make a first-class commercial light 
without the aid of countershafts or heavy flywheels. 


SELF-OILING. THOROUGHLY MADE. 
All parts accessible and interchangeable. Goes whenever called upon. 





MARINETTE IRON WORKS MFG. CO., 


G. F. WHEELER, General Sales Agent. MARINETTE, WIS. 
CHICAGO OFFICE: 30! Fisher Building. WRITE FOR CATALOG R. 
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Frink’s Patent Reflectors 


For forty years Frink’s Patent Reflectors have been before the public, and are specified by leading Architects, Engineers, Goveirment, 
Shades State and City officials, and everywhere are used for lighting Churches, Halls, Shades 
Theatres, Art Galleries, Banks, Stores, Store Windows, Schools, Hospitals, Office 
Buildings, etc. 


FRINK’S PATENT SPECIAL STORE WINDOW 
REFLECTOR 


Is placed in the top of the window near the front glass, reflecting a strong light 
inward and downward, and cutting off the direct light from the eyes of the 
observer. Adopted by the leading stores in the principal cities of the Union. 


MEDAL AWARDED BY PARIS EXPOSITION 1900 . 
: 0. 2624 

acorns : om OPEN . FIRST 
PRIZE Wit. ene == in eel - 1 ey : PRIZE 
at the first —_ ' at the last Beok of Light, Price 
‘ List and Estimates 


reat Ameri- == 3 : = reat 
sd * . 8 Free 


Sectional Glass 


Cluster Reflectors can Exposi- a ' World’s 


tion. al , Fair. 


Sectional Glass 
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Cluster Reflectors 


Patented April 20, 1897 Patented February 21, 1899 
No. 2756a. Lined with Silver Corrugated Glass 


All kinds of Reflecting Fixtures for contracting Electrical Engineers 


FORTY YEARS OF LIGHT 


; : 551 Pearl St., New York S 
No. 2703. Brees Bas Band, Plain or er ee ae - eet, Nee. No. 2779, With Brass Corona and 
Em Licensed ae mm neh oo arte ond aeae Stalactite 
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HAZARD MANUFACTURING CO., ““%<""" 


Stier WIRES and CABLES. HILL SWITCHES. 


New Yorn Orrice, Cuicaco Orrice When you are in the market 
50 DEY STREET. 1201 MARQUETTE BUILDING. for a Switchboard send us your specifications. 


We promise you a low price. 











OUR SWITCHBOARD SWITCHES ARE STANDARD OF THE WORLD. 


MATCHLESS IN EVERY WAY. 
Would like to send you our new Catalogue, illustrating our HILL ELEGTRI G 60 
MATCHLESS ELECTRIC CIGAR LIGHTER, a e é 


and also a full line of Bell, Battery, Telephone and Telegraph 


supplies. NEW BEDFORD, MASS. 


STANLEY & PATTERSON, wconronate, 


MANUFACTURERS OF GENERAL ELECTRICAL EQUIPMENT SUPPLIES, 
32-34 FRANKFORT STREET, New YORK. 
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iN SHEET OR WIRE, ANY SIZE, SHAPE OR DEGREE OF HARDNESS FOR ALL PURPOSES 
BAKER & CO. 
‘ ; 408+410-412-414 N. J. Railroad Ave., Newark, N. J. 
New York Office, 120 Liberty Street 
Scrap and Native Platinum Purchased. 


Lundell Motors | | “ ae 


are copied, but 























Never Equaledeee rN Bima yyw 


Non-Sparking Compact Reliable : Ky 
They have a strong starting torque ’ hE Ns MAL 1 


and a large for overloads. : : 
They are adap to all sorts of ma- 
chine driving. : : : : : : 3 


CATALOGUE No. 586 


SPRAGUE ELECTRIC GOMPANY | | “F=4 tee. 


GENERAL OFFICES : 627-631 WEST 34th STREET, NEW YORK 4 
Chicago : Fisher Bidg. Bosten : 276 Devonshire St. St. Louls : Seeurity Bidg. : m The Allen ; 
Soldering Stick 


Extra ee Allen s 


Sterlin 4 Insulating Varnish , : | Soldering Salts 


STERLING EXTRA BLACK FINISHING VARNISH hy tga 
STERLING BLACK AIR DRYING VARNISH I 
STERLING BLACK CORE PLATE VARNISH : a Send for circulars. 


The Sterling Varnish Co. || The Sterling Varnish Co. L. B. ALLEN CO. 


PITTSBURGH, PA., U. S. A. (95 COLMORE ROW, BIRMINGHAM, ENGLAND 1385 Columble Aveous, - - Chicago, Wl. JOHN T. McROY 


234 Greenwich Street, - - - New York 302 BROADWAY, NEW YORK 
138 WASHINGTON ST., CHICAGO 





























THE WYCKOFF PIPE & 
CREOSOTING CO.::: 
Williamsport, Pa. 





MANUFACTURERS OF 


Wyckoff Wooden Conduits, 


CROSS-ARMS AND LUMBER. DEWAR BULBS 


for liquid air are made both double 
and triple, the former with or with- 
out mercury. 











Everybody says that Mrtiided 1 Nii} | 
P & B INSULATING TAPE Hy Write for particulars. 
would have prevented a big “ muss” in X tH] 
a big New York “‘sky-ecraper” recent- 
ly. A fire caused considerable damage. 
ede he ae ” bE 
ectric elevators, stopping them 4 
eitrely Thi could not have happen er DISON DEgcoraTIVE & MINIATURE 
nsulating Tape had been et m 

used, because it is impervious to uty : Lamp Dept. 

oisture. 


The Standard Paint Co., ss Harrison, N. J. 
3-85 JOHN ST.,  - NEW YORK. 








{HARLINNVHEIU HUNAN TUATHA 








Roads Having Lines Extending 


considerable distances beyond their power stations will do well to investigate the merits of Storage Battery 
Sub-Stations. 


A Chloride Accumulator Sub-Station 


is a “reservoir” located on a line—absorbing energy when the local consumption is light—giving forth this 
energy to the sections fed by it, at times when the service demand is above normal.. 


Many such Chloride Accumulator installations have been THE ELECTRIC STORAGE BATTERY COMPANY, 


made. We will be pleased to advise you of results attained 

and saving effected and of the probability of our being able roth Street and Allegheny Avenue, Philadelphia, Pa. 
io Sa uae ee eae. SAEs New York: Bosron : BaLTimors : Cuicaco: DsgrroiT: | 
Orricss } 100 Broadway. 60State Street. Equitable Bldg. Marquette Bldg. Michigan Electric Co. 








L-23-5. 
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Electrical 
Patents 


[Specially reported for this journal by E. 8S. 














Duvall, solicitor of paten and Trust 
Building, Washington, D. C. Copies of any 
patent may be secured for 10 cents each.]| 








ISSUED DECEMBER 25, 1900. 


664.369 Telegraphy; W.E. Athearn, 
New York, N. Y.—A telegraph line, a 
pair of condensers, a source of elec- 
trical energy for charging said con- 
densers, and Morse signal-transmitters 
for aiternately discharging said con- 
densers into the line. 

644,371 Electric heater and circuit- 
controller therefor ; J. I. Ayer, Malden, 
Mass. 

664,396 Dynamo-electric machine ; 
I. Fisher, Boston, Mass. 

664,480 Telautograph or fac simile 
telegraph; A. Pollak, Buda-Pesth, 


Austria. 
664,482 Insulator; E. Renault, 
Waldo, Fla. 


664,44° Coil for electromagnets ; S. 
D. Sprong, Long Branch, N. J.—Com- 
prises a central tubular cylinder of 
insulating material, coils of wire of 
differing thickness surrounding said 
cyliader and separating and insulating 
said coils, and pierced with apertures 
through which pass the inner ends of 
said wires, and all the said parts de- 
tachably connected. 

664,459 Overhead electric trolley ; 
J. H. Brown, Pittsfield, Mass. 

661,503 Collector ring; H. G. Reist, 
Schenectady, N. Y.—A current col- 
lector composed of contact rings pro- 
vided at a plurality of points on the 
inner wall with insulating material, 
and metal centering-pieces clamped 
arouud the insulating material to afford 
a seat on the support. 

664,511 Electric cutout; 
Trumbull, Hartford, Ct. 

664,550 Electrolytic treatment of 
iron for preservation thereof; H. H. 
Hollis, Chicago, 1. 

664,554 Regulating socket for mul- 
tifilament incandescent electric lamps ; 
C. A. Hussey, New York, N. Y. 

664,557 Telegraph switchboard; F. 
W. Jones, New York, N. Y. 

664,579 Switch for railways; F. 8. 
Pearson, Boston, Mass. 

664,594 Means for transmitting 
motion to distant points; D. P. Thom- 
son, Lynn, Mass.—A device to be con- 
trolied comprising relatively movable 
meiibers provided with suitable wind- 
ings, an alternating-current source con- 
nected to the winding on one of said 
members, and means for short-circuit- 
ing the winding on one of said mem- 
bers, and means for short-circuiting 
the winding on the other member along 
a predetermined line or lines. 


664,649 Brush holder for dynamo- 
electric machines; C. W. Kragh, 
Madison, Wis.—Comprises a holding- 
picce provided with an opening in 
which the brush is movably received, 
a contact-piece adapted to make sta- 
tionary contact with the brush and 
with the holding-piece, said contact- 
piece formed to removably receive a 
portion of the brush, and means for 
elastically forcing said brush against 
the commutator. 

664,650 Electroma, 
ator; E. Kreuser, 
many. 

_ 664,667 Electric push-button; T. A. 
Nathans, New York, N. Y. 

664,668 Automatic thermostatic 
valve; J. E. Noble, Fort Wayne, Ind. 

664,679 Accumulator; L. Renaud, 
Paris, France. 

664,681 Electric call box; E. E. 
Salisbury, Chicago, Ill.—A  spring- 

(Continued on page 68.) 
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McINTIRE’S PATENT 
Connectors and Terminals. 


Special Connectors for HARD-DRAWN 
COPPER WIRE, all sizes. FUSED WIRE, 
FUSED LINKS and STRIPS. 

THE C. McINTIRE CO., 
13 & 15 Franklin St., Newark, N. J. 








PATENTS. 


Twenty years’ continuous practice with 
the Western Union Telegraph Company, 
American Bell Telephone Company, Gen- 
eral Electric Company, Electrical Accumu- 
lator Company, Postal Telegraph-Cable 
Company, and other electrical companies. 


Correspondence and interviews solicited. 
W. B. VAN SIZE, 263 Broadway, N. Y. 
Solicitor and Expert. 








PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book ** How to Obtain Patents,” etc., 
sent free. 


E.C. SICCERS, 


918 F St., N. W., WASHINGTON, D. C. 








Prins 


EDWARD S. DUVALL 


(Formerly with Benj. Butterworth, 
late Commissioner of Patents), 
Patent Lawyer, 


American and Foreign Patents 
Secured Promptly. Moderate Fees. 


Infringement Suits. Interference Cases. 
Opinions on Scope or Validity of Patents. 


Expert Examinations of Patent Office 
Records. 


Abstracts of File Wrappers of Applications 
before Patent. 


OFFICES: 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D.C. 











W. R. OSTRANDER & CO. 
22 DEY STREET, NEW YORK. 
MANUFACTURERS OF 
Speaking Tubes, Whistles, 
Annunciators. 
Electric and Mechanical Bells. 


Factory: 
DeKa.e Ave. 
BROOKLYN. 
Send for 
Illustrated 
Catalogue. 











Central Manufacturing Co. 


Mfrs. and 
Dealers in 


Yellow Pine, 
Cross Arms, 
Locust 


Oak Pins, Blectrical Mouldings. Oak Brackets. 
Delivered prices quoted, F. O. B. cars, your city, 








in tity. 
wwRITE Us. 











“Advance” Automatic 


Burner. 


*‘ EVERY DETAIL PERFECTED.” 


G 
Lai 














SHEAFF & JAASTAD, 
MECHANICAL and 
ELECTRICAL ENGINEERS. 


Plans and specifications for and superin- 
tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 





J. G. White & Company, 


INCORPORATED, 
ENGINEERS, CONTRACTORS, 
29 Broadway, New York, N. Y. 
EQUITABLE BLOC., BALTIMORE. 














Prism.... 
Globes »° 
Shades.. 


GUARANTEED 10 GIVE 
*s MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,” for directing and dif- 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
16 E. 32d ST., NEW YORK, N. Y. 
Send for Catalogue and Pamphlets, 














ELECTRIC 


Laundry Irons. 


ALL SIZES. 





ALSO OTHER DEVICES. 


AMERICAN ELECTRICAL HEATER CO., 
197 River St., DETROIT, MICH. 
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Complete Engines. 
Madison Square. 


129-131 West 3ist Street, 





PARSELL & WEED, 
MoOoODDE XL MABRERS. 


¢ 

q 
> q 
> 
> Electrical, Experimental and Fine Too! Work : 
; Write for Booklet. ; 
> The Franklin Gas Engine Sets of Castings and Material; Finished Parts and 4 
> Write for Gas Engine Circular No. 2. 4 
> 4 
> 4 
> 4 
> 4 


THE FRANKLIN MODEL SHOP, 


Dd tp trtirtistrtitixtitadtirtis tr titty tr titidesd dA tidstdldtiliddadtidtldlidldslllalallavlall> 


Telephone, 156 


New York City. 


eh i be he 
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Orders promptly filled from 
large stock on hand 
Correspondence solicited 


CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48°? FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


Highland Park, Conn. 








it. That's what it will do. 


the ROBERTSON-THOMPSON. 
GREASE CUP will do it. 


better and cheaper than others. 





4. ECCENTRICS and CRANK PINS lubricated at one-half cost of oil. 


5 Minutes, Please. 


1. If EUREKA will save you TWO-THIRDS of your PACKING expenses, you want 


2. You insure your building, why not insure your engine against WATER in cylinder 
and boiler from OIL. The HINE ELIMINATOR offers great protection at low rate. 


3. ENGINE ECONOMY can be had by using an UP-TO-DATE INDICATOR. That's 


TIC-A-TOC 


5. If FEED-WATER HEATERS are a good thing, then the ROBERTSON is much 


Jas. L. Robertson & Sons, 229 Fulton Street, New York. 
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PATENTS. 
(Continued from page 67.) 


actuated. circuit-closer, consisting » of 
radial arms in the electric circuit, a 
circuit-breaker coacting with said arms, 
an actuating lever adapted to wind the 
spring, and a retaining device: for the 
circuit-closer adapted to be moved out 
of its retaining position by a move- 
ment of said lever. 

664,691 Telephone -exchange sys- 
tem; C. Timberlake, Indianapolis, Ind. 
—Suitable calling lines and a series of 
connecting circuits, a switching relay 
in each connecting circuit so that if the 
connecting circuit be in use the relay 
connects a calling line with the switch- 
ing relay of the next connecting circuit 
in the series. 


664,698 Distributing apparatus for 
matrix or die-setting machines ; Ernst 
Wentscher, Berlin, Germany. 

664,713 Electric arc lamp; R. E. 
Ball, New York, N. Y. 

664,733 Method of converting the 
energy of alternating electric currents 
into effective mechanical energy; R. 
Eickemeyer, Yonkers, N. Y.—The 
method of reducing counter electro- 
motive force of self-induction in alter- 
nating-current machines, by employ- 
ing air-space resistance in those arma- 
ture magnetic circuits at which self- 
induction would otherwise have been 
developed. 

664,757 Telephone-service apparatus; 
U. 8. Jackson, Ossipee, N. H 

664,761 Printing telegraph; E. 
Kinsman, Malaga, N. J. 

664,807 Electric advertising device; 
a Dawson, Detroit, Mich. 

664,812 Railway ero-electric brake; 
0. Luyers, Brussels, Belgium. 

664,819 Electric safety appliance 
for railroads; E. L. Orcutt, Somer- 
ville, Mass. 


ISSUED JANUARY 1, 1901. 


664,865 Burglar alarm; J. H. How- 
ard, Kansas City, Mo.—A circuit-closer 
comprising two longitudinally arranged 
conducting strips, parallel resilient con- 
tact plates held there-between, and an 
insulating strip between the central 
portion of said plates. 

664,868 Electrically operated cut-off 
valve for engines; L. Johnson, Mil- 
waukee, Wis.—A "mechanically oper- 
ated inlet valv e, a cut-off valve, a source 
of electric supply, electromagnets which 
when excited are adapted to close said 
cut-off valve, and means for controlling 
the action of said electromagnets. 

664,869 Electric wave telegraph ; 
W. S. Johnson, Milwaukee, Wis. 

664,886 Ship-bell clock; G. D. Me- 
Millan, New York, N. Y. 


664,904 Microphone; A. H. Skold, 
Stockholm, Sweden—A microphone 
having a single diaphragm and a plu- 
rality of contacts at one face of said 
diaphragm, said contacts being of 
granulated carbon and in series with 
the diaphragm and line. 

664,907 Electric elevator controller; 
B. S. Stephens, New York, N. Y.—An 
electric switch, two independent hand- 
ropes, one for closing and one for open- 
ing said switch. 

664,915 Electrical device for deter- 


mining the resistance or conductivity: 


of bodies; 
Mass. 


664,941 Telephone attachment ; G. 
W. Ganoe, Philipsburg, Pa. 

664,948 Electric meter; C. D. Has- 
kins, Newton, Mass.—Comprises two 
registers, a meter-motor responsive to 
the current to be measured, provided 
with a movable armature to gear with 
either register, and means for shifting 
the armature into gear with either 
register. 

664,953 Electrical resistance board ; 
W. R. King, Newark, N. J 

(Continued on page 70.) 


H. E. Warren, Newton, 
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| COMPETENT ARMATURE 


WANTED 


Apply E. A. STARKS, West Point Foundry 


Stanley | . C. Wattmeters 


CCURACY GUARANTEED 
Stanley. instrument Co. 


New York: 146 Broadway 

San Francisco: 31-33 New Montgomery St. 

Canada : The Royal Electric Co., Montreal 
and Toronto 





Cold Spring-on-Hudson, N.Y. 








FOR SALE 


A STORAGE BATTERY of 25 glass 
jars in perfect condition ; 300 am- 
pere-hours. Will sell at half-price. 


Address 
«a F. Eee 


India and 
a Ml 


In any 
Shape or 
Pattern 
EUGENE MUNSELL & CO. 
218 Water Street, New York 
li7 Lake Street, Chicago 


WRITE FOR SAMPLES AND PRICES 








Care ELECTRICAL REVIEW 








BUSINESS OPPORTUNITY 


Stock or the controlling interest 
(if desired) in a prosperous Electri- 
cal Manufacturing Company in the 





ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 








vicinity of Chicago can be bought. 
The business is growing and will 
bear investigation. 
This is an exceptional chance to 
get into the electrical business. 
Address inquiries to 


** BUSINESS OPPORTUNITY,” 
care ELECTRICAL REVIEW, 
Park Row Bldg. New York 


OXIDE STORAGE BATTERIES 


Suitable for all purposes where Storage Batteries 
are applicable. 


No buckling of plates. No spilling of acid. 
No sulphating or corroding. 
THE OXIDE BATTERY CO. 
Office: 1627 N. 10th St., Philadelphia, Pa. 

















AUTOMATIC RHEOSTATS 
ror ELECTRIC ELEVATORS 


Starting resistance is cut out step by 
step as the motor accelerates, and is 
= replaced on opening the 


We supply then them i - —_ ranging from 
one- wer, suitable 
for caten'| Hoste umb-Waiters, 
Pumps for Pressure and Roof Tanks. 


Send for catalogue of Starters and 
Switches. 


AUTOMATIC SWITCH CO.22!timore, Ma. 








™ ANTHONY BORING TOOL 


Send for Circular 
and Prices. 


Manufactured by 


Hartwig & Miller, 


258 Randolph St., Detroit, Mich. 








$5 VOLT 
AMMETER 


FOR 
STUDENTS’ 
U 





(Jewell Bear- 
d Al 


storage battery work. . List of schools using it 
mailed on application. The — of its use de- 
scribed 1n a circ’ just issued. 


L. E. KNOTT APPARATUS co., 
16 Ashburton Place, - - BOSTON, MASS. 

















SPRINGS 


SMALL 


Flat, Spiral, Volute 
We make 2 Specialty of Springs 
The Wallace Barnes Go. 
BRISTOL, CONN., U.S. A. 
ESTABLISHED 1857. 


Have you our catalog? 














ELECTRIC LAUNCHES 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


Can’t Explode 


SIMPLE IN CARE 


No Heat = 


No Smoke ~°- 
THE BLECTRIC LAUNCH COMPANY 


Can’t Sink 


RELIABLE IN OPERATION 


No Smell 


Avenue Aand North street 
BAYONNE CIIFy, N. JjJ- 





KLEIN'S 
CLIMBERS 








LINEMEN’S TOOLS 


Catalogue Free. 


MATHIAS KLEIN & SON, 


87-89 W. Var Bursa St., 


Send for one. 


CHICAGO, ILL. 











WARD 
LEONARD 
FIELD 
RHEOSTATS 





Gold Medal 
Field Rheostat 
in the World 


The Standard of the World 
for the past eight years. 








Imitated by every Rheostat 


maker in the World, but never 
equaled. 





We sell more Field Rheo- 
stats in a month than any other 
maker of Field Rheostats sells 


in a year. 





Investigate our recent ‘m- 


provements, 





Ward Leonard Electric Co, 


BRONXVILLE, N. Y., U. 8. A 


Comprehensive stock 
always carried by 


Geipel & Lange 
Parliament Mansions 
London, E. C. 


Badt-Goltz Eng. Co. | 


Monadnock Block 
Chicago, Ill. 
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*| NOT A 20th CENTURY INNOVATION 
sf bs 
te | - ae nperpepaert te aam Since 1845 the a 
4 7 es 
*| GREEN’S ECONOMIZER |* 
a ) : bs 
fr ) of 
= has been hourly demonstrating its ability to save in 
Io to 20 per cent in FuEL ConsumprTION to its 
i users. sg 
ef It now has to its credit 250,000 Boilers fully “fb 
in equipped—is found in all the larger ELecrric " 
r LicgHt AND Power P tants the world over. Its 
success? It saves in fuel—saves in Boiler repairs + 
SG —heats feed water to 250. degrees, a higher tem- f 
" Pee! a Ue oan perature than can be possibly attained when the ~ 
heating surface is comprised in’ the Boilers alone—keeps reserve volume of Hot Water at 
if? the evaporative point always on hand—adds to the heating surface of Boilers—all without of 
ole any outlay for additional fuel—hence its universal | a 
adoption. 
efe : , : ef 
Special designs for the full equipment. of 
of ELECTRIC LicHT AND Power PLantTs, whether sf 
ote -for_ ELEcrric TracTion or Execrric Suppiy. jf m 
“- -See our free Booklet, ‘Green’s Economizer.” 
ae] 
2 Jt wt ut i 
ote Bait for Trenton Gas and Electric Plant oh 
og *f 
ia THE. GREEN FUEL ECONOMIZER COMPANY — ¥ 
t Matteawan, N. Y. i 
ofr SOLE MANUFACTURERS IN THE U. S. A. hk 
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(Concluded from page 68.) 


664,966 Electrothermostatic cab; 
for fire alarms; A. Munker, Schoene- 
berg, Germany. 


664,969 Electric motor for railways; 
E. D. Priest, Schenectady, N. Y. 


664,971 Incandescent lamp ; E. Rior- 
dan, New York, N. Y. 


664.985 Electric switch; G. H. 
Whittingham. Baltimore, Md.—A 
movable switch element, a reciprocating 
rod adapted to engage and move the 
switch element, a source of power for 
moving said rod, and an electromagnet 
serving to hold the rod at any position 
to which it may have been moved by 
the source of power. 


664,992 Trolley forelectric railways, 
L. d’Orville Chabut, Pittsburgh, Pa. 


665,027 Printing telegraph; H. 
Mahnken, New York, N. Y. 


665,040 Automatic fire-alarm ; A. R. 
Thompson, Indianapolis, Ind. 


665,051 Electric traction; S. 
Bennett, Wolverhampton, England. 

665,064 Electrolytic cell; E. D. 
Chaplin, Winchester, Mass. 

665,087 Controller for electric 
motors; F. W. Garrett, Johnstown, 
Pa.—A switch-handle, a guard-plate 
adjacent to said handle, and means for 
bringing together and separating the 
handle and plate, said handle and plate 
being so arranged relatively that, when 
brought together, the handle can not 
be grasped for practical operation. 

665,094 Means for electrical car pro- 
pulsior ; J. H. Hertner,Cleveland, Ohio. 

665,127 Controller for electric 
motors; G. H. Parmelee, Johnstown, 
Pa.—Two rotary switches and an oper- 
ating handle for each switch, means for 
preventing operative access to the 
handle of one switch unless the other 
switch is in a predetermined position. 

665,133 Electrical valve controller ; 
C. B. Riggs, New Rochelle, N. Y. 

665,134 Telegraph or telephone call 
mechanism ; E. E. Salisbury, Chicago, 
Ill. 

665,189 Control of electric motors ; 
B. C. Shipman, Johnstown, Pa. 

665,143 Control of electric motors ; 
E. W. Stull, Johnstown, Pa.—Consists 
of a master-controller, a submaster con- 
troller governed by the master-con- 
troller, and a motor-coutroller governed 
by the submaster-controller. 

665,144 Controller for electric 
motors; E. W. Stull, Johnstown, Pa. 

665,156 Double-pole switch; R. E. 
Wood, Baltimore, Md. 

665,186 Electric shuttle motion for 
looms; J. M. Cryer, Poulton-le-Fylde, 
England. 

665,195 Storage battery; A. G. 
Eneus, Boston, Mass. 


G. 


mates => 
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665,248 System of electric traction ; 
L. M. Maxham, Boston, Mass. 


665,251 Mouthpiece for telephone- 
transmitters; W. S. Moore, Indianap- 
olis, Ind. 

665,266 Process of manufacturing 
gas; F. Purdy, Chicago, III. 

665,305 Electrical transformer; A. 
F. Berry, London, England. 


665,318 Electric motor controller ; 
F. W. Garrett, Johnstown, Pa. 


665,319 Alarm device for armature 
shafts; F. W. Garrett, Johnstown, Pa. 


665,320 Controller for electric 
motors ; F. W. Garrett, Johnstown, Pa. 


665,321 Method of controlling elec- 
tric motors; F. W. Garrett, Johns- 
town, Pa. 

665,322 Safety device for electric 
motor controllers; F. W. Garrett, 
Johnstown, Pa. 

665,324 Means for controlling elec- 
-_ motors; John Green, Johnstown, 
a. 

665,387 Electric railway motor; F. 
A. Merrick, Johnstown, Pa.—A_ hori- 
zontally-divided field-magnet frame, 
having openings at its ends, end pieces 
fitted to the said openings and carrying 
the armature-shaft bearings, and secur- 
ing-bolts engaging projections on both 
the frame sections and also on said end 
pieces. 

665.350 Electric motor control; B. 
C. Shipman, Johnstown, Pa. 

665,352 Electric fuse-box; E. W. 
Stull, Johnstown, Pa. 


=o 
== 


HE time for that poor trade literature js 
over. Nothing in the world so characterizes 

a company to those who do not know it 
personally, as its advertising literature. It is the 
first blush of acquaintance, and if the original 
impression is not good you may lose the business, 


ee 


“CAN’T PACK” 


TRANSMITTER— 
Ask for catalogue of tele- 
phone apparatus. 


Century Telephone Construction Co. 
CLEVELAND, OHIO. 


MORSE 


INCANDESCENT CORD 
LAMP ADJUSTER 


is the only automatic in- 
sulated adjuster on the 
market and which has the 
written approval of every 
Board of Fire Under. 
writers, Factory Inswur- 
ance and Electrical Ex- 
perts it has ever been 
shown to, and which can 
be attached in half a 
minute to any cord with- 





Electric Heaters 


ALL SIZES 








ALSO OTHER DEVICES 





SEND FOR CATALOGUE 


American Electrical 
Heater Co. 
DETROIT, MICH. 

















[' you are too busy, an 


graphs or cuts that you 


man in your establishment to prepare your 
advertising, write direct to the offices of the 
ELECTRICAL REVIEW, send any data, photo- 


TRICAL REVIEW submit ideas. 


out any extra expense and 
with whose aid a lamp 
can be adjusted up or 
down in a second’s time. 


d have not jyst the right 


Price, 50 Cents 


The Incandescent Electric Light 
Manipulator Company 


116 Bedford St. BOSTON, MASS. 


have, and let the ELEC- 














THE “BOSTON ”’ 








AUTOMATIC BURNER 














The favorite of all first-class Electricians 
and is acknowledged by all to be the 
only reliable automatic in the market. 
Guaranteed perfect in every detail. 


BOSTON ELECTRIC CO. 


MANUFACTURED BY 


29 HARRISON AVENUE EXTENSION 


BOSTON “BOSTON” MECHANISM 











ABSOLUTELY STEADY 
AND BRILLIANT 


4) A M x 


sroanwaY NEW YORK. 


LIGHT. 


5 


CARBONS! 
CARBONS!! 
CARBONS 


The ‘‘Electra’’ Carbons are the recognized 
standard all the world over. 

There are no Carbons better than the ; 
“*Electra’’ and none ‘just as good.”’ 


rr! 
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THE EDWARD P ALLIS CO. 


MILWAUKEE.WIS. 
t.. SPECIAL ENGINES FOR 
STREET RAILWAYS. 
ELECTRIC LIGHTING. 
— 
4 HOISTINGENGINES. 
PUMPING ENGINES. 


ELECTRICAL REVIEW 


2 
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The Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 
standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiring the best economy and efficiency. 


The Ball & Wood Co., 
120 Liberty St., New York City. 


Works: 
Elizabethport, N. J. 
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SHARP’S 
COMMUTATOR 


~_— BALL DUPLEX COMPOUND ENGINE anc 
My DIRECT-CONNECTED GENERATOR 


A coal-saver of the most practical 


Given Free 


to each person i 
subscribin 


EUGENE 
FIELD'S 
‘POEMS 

A $7.00 


tntepented 
the 
em... 
Subscribe 


any amount deaired 
Subscriptions low 
as $1.00 will entitle ¢ donor 
to this daintily, artistic 
volume 
*“‘FiELD FLOWERS" 


CLAMP 


Best device out for 
Repair Shops 
Book, ‘‘How to Build 
Commutators,” sentwith 

every Clamp. 
L. C. SHARP MACHINE 
WORKS 


Omaha, Neb., U. S. A. 





(cloth bound, 8 x 11), asa 
certificate of ‘subseription 





kind and the most remarkable of recent 
engines. 

Don't fail to investigate if you are 
interested. 

We furnish complete equipments, 
consisting of engines, generators and 
motors of our own manufacture. 


AMERICAN ENCINE CoO., 
BOUND BROOK, N. J. 
New York Office: 95 Liberty Street. 








tofund. Book contains a 
selection of Field’s best 

and m representative 
works and is ready for 
delivery. 

But for the noble contri- 
bution of the _ world’s 
ed by greatest artists this book 

of the Worild’s could not have been manu- 

G mig ag sa sep rt 

The d created is divi ed eqnal betwee! 

e family hy of the aod heats Fiel the Fund 

rr the building of a monument to the memory 
of the beloved poet of childhood. Address 


Eugene Fleld Monument Souvenir Fund, 
(Also at Book Stores) 180 Menroe 8t., Chicago. 
f you also wish to send postage, enclose 10 cts. 


BOOK 


THE Book of the 


6 SIZES. 





by mail. 


Chi 
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STORAGE BATTERY 


NOW READY. 
The only Storage Battery shipped 
Fully Charged and Dry with liquid 
in separate vessel. Further details 


U. 8. BATTERY COMPANY, 


253 BROADWAY, NEW YORK. 
BRANCHES: 
cago : 34 West Monroe St. Boston: 9 Cornhill. 
Factory and Laboratory, 552 State St., Brooklyn. 


2% VOLTS. 


shi 











Cary Spring Works 
240 & 242 West 29th St. 
NEW YORK CITY : : : : 


Manufacturers of 
Wire and Springs 


For Machinery, Motors, 
Clocks, Music Boxes and 
all kinds of ee 
Purposes : 


VN 


‘o"''"'s 








a 
IMMEDIATE DELIVERY 


DIRECT-CONNECTED UNITS. 
500 Volts. 
1—400 Kw. M. P. General Electric, with Hamilton-Corliss 
Engine, brand new, immediate delivery. 
DIRECT-CONNECTED UNITS. 
110 Volts. 
~~ each consisting of a 100 Kw. [1. 
P.-8, compound wound, 125-volt West- 
inghouse generator, and a 13-inch and 
19-inch x 15-inch [iciIntosh & Seymour 
Tandem Compound High-Speed Engine, 


: R-P. M. lias ts 
: 


BELTED—110 Volts. 


1—100 _ - z Westinghouse. 
. General Electric 


20 Kw. 
2—45 Kw. M. P. Westinghouse. 
ARC MACHINES. 
2—No. td poem. multicircuit, 165-light, 1,200 C.-P., Arc 
2—No. 11 ii Brush, multicircuit, 125-light, a C.-P., Are. 
2—No. 9 Brush, single-circuit, 80-light, 2,000 C.-P. 
8—125-light, 2,000 C.-P., Fort Wayne Arc Dynamos of the 


latest 
2—150-light, 2,000 C.-P., Excelsior Arc Dynamos of the 
latest type, brand new. 





ARC MACHINES.—Continued. 


4—40-light, 2,000 C.-P., T.-H., M.-D. Arc Dynamos, oan 
armatures, self- oiling bearin 

The Brush Dynamos are of the very latest type, | 

and shipment of an the above machines can be made 


immediately. 


RAILWAY GENERATORS. 
500 Volts. 
500 Kw. Westinghouse, belted. 
500 Kw. General Electric, belted. 
200 Kw. Walker, belted. 
100 Kw. General Electric, belted. 
2M. P.-4, 150 H.-P. Westinghouse, ‘belted. 
5—200 Kw. Edison Generators, each belted 
to an 181g x 18-inch Ideal Automatic 
Engine. 


MOTORS AND CONTROLLERS. 
tri 
noun nant teak an Westies Oneana hone | 
etec., at prices that will interest every buyer. 
ARC LAMPS. 
For Alternating~Current Use. 


General an, Form 2, long-burning enclosed lamps, 
ornamental! brass design for indoor use, each $14.00. 


General Electric, eng rae, black enamel and weather- 
proof lamps, double globes, each $12.50. 


SERIES ARC LAMPS. 
H Fort Wayne—Schuyler. 


FOR DIRECT CURRENT. 
ay? of General Electric, Manhattan, Jandus, Graves, 


at, 


Brush—Th 





ALTERNATORS. 
All sizes—one or two-phase, high and low frequency. 


CLOSED CARS. 


30 Cars made by St. Louis Car Company, 18 feet 6 inches 
length of body; 26 feet over all: width over sill:. 6 feet 
s inch; fitted with either McGuire or Brill Single 
rucks—7 feet wheel base, 36-inch wheel. 


ENGINES. 


| 2-40-inch x 72-inch Geo. H. Corliss Engines. 
| 1—24-inch x 48-inch Wetherall. 


1—18-inch x 42-inch Allis-Corliss. 
5—18}4-inch x 18-inch Ideal. 
2—16-inch and 25-inch x 15-inch Armington & Sims. 
2—16-inch x 16-inch Ball. 
Ms x 16-inch Cooper Automatic. 
ae -inch x 16-inch New York Safety. 
4inch x 13-inch Armington & Sims. 
| 3-18 inch x 14-inch Watertown. 
1—13-inch x 12-inch New York Safety. 
1—10-inch x 12-inch Watertown. 


BOILERS. 
2—375 H.-P. Stirling Water Tube Boilers. 
2—175 H.-P. Sterling Water Tube Boilers. 150 Steam. 
3—250 H.-P. Heine Water Tube Boilers. 
2—200 H.-P. National Water Tube Boilers. 
2—72-inch x 16-inch Return Tubular Boilers. 
CONDENSER. 


1—600 H.-P. Snow Jet Condenser. 


HEATER. 


150 Steam. 





dams-Bagnall, and other makes. 
SEND FOR CATALOGUE 


| 1—1000 H.-P. Berryman Heater. 








ROSSITER, MAGGOVERN & GOMPANY, 


Principal Offices: 141 BROADWAY, N. Y. 


Works: BROOKLYN, N. Y. 





ELECTRICAL REVIEW 





KOHLER BROTHERS, 


CONTRACTING ENCINEERS. 


Electrical Machinery 


for Light and Power. 


Electrical Construction. 
Street Railway and 
Power-Transmission Plants, 


1804-1812 FISHER BUILDINC, 
CHICAGO. 


Some of Our 1900 Contracts. 


Alley L, Chicago, installation 48,000 ft. 
I, 500,000 c. m. feeder wire and removal 
29,000 ft. old feeder wire. 

Chicago & Alton R. R., complete equip- 
ment power plant Bloomington shops. 

Illinois Central R. R., complete under- 
ground, overhead and interior construc- 
tion for lighting right of way and_subur- 
ban stations. 

Illinois Eastern Hospital, Kankakee, IIl1., 
remodeling steam heating and power 
plant. 

Northern. Hospital, Elgin, Ill , remodeling 
steam heating and lighting plant. 

Chicago Tribune and Chicago Daily News, 
complete equipment of pressrooms with 
our patented mechanical and electrical 
devices. 





Chicago Inter-Ocean, new building. 
McCormick Harvesting Machine Works, 


Chicago, wiring foundry No. 2 and in-. 


stalling trolley line. 

Steel Tired Wheel Co., Chicago, complete 
electric plant. 

Illinois Car and Equipment Co., Chicago, 
complete electric plant. 

Chicago Coliseum, complete electric wiring. 

H. W. Caldwell & Sons Co., Chicago, com- 
plete electric plant. 
C. B. & Q. Ry., complete electrical wiring 
for ower and light, Hannibal, Mo.,shops 
Link-Belt Machinery Co., wiring shops or 
pewer and light. 

Buda Fdy. & Mfg. Co., Harvey, Ill., com- 
plete electric power plant. 

Goodman Mfg. Co., Chicago. 





- developmeant,. 





‘Storage 
- Batteries” 


are of comparatively recent © 


and their 


-aecomplishments work an. ~ 
~ era-in the storage of elecé 
* trical, energy... 


Gould: Batteries‘ give 
greater efficiency for less 


‘weight than any other 


battery. 
Gould Batteries are capueiaily adapied: beyond other 


systems, for eléctromobiles, and for central station, 


lighting and - power, electric elevators, railroad signal 
apparatus, telegraph, telephones, electric fire alarms. 


Could Storage Battery Co., 


N. Y. Office, 25 West 33d Street, 
New York, N. Y., U.S. A. 


Send for new lilustrative and descriptive catalogue. 


Works, Depew, N. Y. 
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. READY JANUARY 30, 190}. 2 








THE 





PRICE $6.00 


ORDERS 


Electrical "Usetal Tables 
ae and Data... 


Trades 
§ Electrical ELECTRIC LIGHT. AND TRACTION 
, ; ELECTRIC POWER TRANSMISSION 
lf Review ELECTRICITY SUPPLY COMPANIES 


Stee TELEGRAPH AND TELEPHONE COS. 


+++ ENTIRE WORLD ole 


escent BIOGRAPHICAL SECTION 


‘ i ‘ GIVING INTERESTING PARTICULARS OF THE CAREERS OF ABOUT 300 EMINENT 
This Book is of Particular Value to Exporters MEN CONNECTED WITH ELECTRICITY IN ALL ITS APPLICATIONS . . 
NO ELECTRICAL ESTABLISHMENT IS COMPLETE WITHOUT THIS 


COMPREHENSIVE BOOK OF REFERENCE. {Tf IS PUBLISHED 
BY “ THE ELECTRICIAN,” LONDON, AND CONTAINS THE NAMES OF 


ALL COMPANIES 
ALL FIRMS and 


ALL PERSONS | 
Engaged in Electrical Pursuitt THROUGHOUT THE WORLD 


WITH MANY PORTRAITS 





Address at once if you want the new volume as soon as issued 


Electrical Review 
New York 
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MANHATTAN ELECTRICAL SUPPLY COMPANY 


32 CORTLANDT STREET, NEW YORK 


About March ist We will Open a Branch Store at 188 Fifth Awe., Chicago, Ill. 





A FEW OF THE GOODS WE MAKE 


















































Something New 
In Telegraph Instruments 


Can be used with or without a battery. The mechanical attachment can 
be easily disconnected when the outfit remains entirely electrical. It can be 
operated mechanically when the battery is in the circuit. The operation of the 
outfit mechanically varies in the stroke of the sounder lever, according to the 
adjustment of the key. The stroke of the sounder lever obtained from the 
use of one cell of battery is usually sufficient for ordinary practice. This 
result is obtained by the mechanical attachment, and the operator can 
manipulate the key with the same ease as with the battery current. The 
adjustment is simple and not easily disarranged. The cost is only a trifle 
over the price of the regular electric telegraph sets. 





About March ist We will Open a Branch Store at 188 Fifth Awe., Chicago, Ill. 
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ate 
* WARREN DIRECT 
connecte> ALTERNATOR 


This cut illustrates interior 
of the lighting station at 
Urbanna, Ill. 


Two Direct Engine Con- 
nected Units, 60 KW 257 Rev- 
olutions per minute. 120 KW 
257 Revolutions per minute. 


Each Single Phase, double 
voitage (220 and 2,200 volts). 


Transferable to parallel run- 
ning. 





The most modern and prac- 
tical central station plant extant 
at opening of twentieth century. 


Warren Transformers 


Modern 

Core Type 

Efficient 

Simple 

Substantial 
Interchangeable Voltage 


a. &- 
Correspondence with us will profit you. Wannen feerrme Mie. 


SANDUSKY, OHIO, v.s.4 
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WHEELER CONDENSER 4ND 
ENGINEERING COMPANY 


HEAD OFFICES: 


120-7122 Liberty Street 
New York 


PROPRIETORS 
AND MANUFACTURERS 


‘Barnard Fanless 
seli-Cooling 
Water Tower 


NO POWER USED 
‘ | NO ATTENTION REQUIRED 
eae ne — VACUUM GUARANTEED 











Wheeler Surface Condenser 
Wheeler Feed-Water Heater 
Wheeler-Barnard Water gi} 
Cooling Tower [Sy 


BRANCH OFFICES: 





London Paris 


ELECTRICAL REVIEW 


WANTED FOR CASH. WE PAY #162 


PLATINUM SHEET ano WIRE. FOR SALE. HIGHEST PRICES PAID 


LAMP BASES , SEND ug SEVERAL AVERAGE SAMPLES OF BASES YOu 
OFFER “WILL REACH YOU BY RETURN MAIL. 


GOLDSMITH BROS. REFINERS ~ 
b3 ano 6S WASHINGTON ST. CHICAGO. 


PER OUNCE FOR SCRAP. 


FOR OLD INCANDESCENT 
HAVE ON HAND; OUR 


ASSAVERS, 


WORKS. 58% Anp THROOP STS 


nt f 











Alternato 
free "Blectric Mfg. Co, 
General Electric Co. 
Royal Electric Co. 
Siemens & Halske E,ectric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Annunciators. 
Bunnell & Co., J. H. 
Edwards & Co. | 
Electric Gas Lighting Co. 
Batteries, Primary. 
Bunnell & Co., 
Edison Mfg. _ 
Federal Battery Co. 
Mason, J. H. 
Peru Electric Mfg. Co. 
Roche, Wm. 
Batteries, Storage. 
Electric Storage es 
Gould Storage Battery 
Oxide Storage Battery Co. 
United States Battery Co. 


Battery Jars. 
Gilchrist Jar Co. 

Battery Salts. 
Bunnell & Co., J. H. 
Federal Battery Co. 


Bells. 
Bunnell & Co., J. H. 
Edwards & Co. 
Ostrander & Co., W. B. 


Belt Dressin: 

Dixon Cruci 

Boilers 
Babcock & Wilcox Oo. The 
Green Fuel Economizer Co. 
Stirling Co., The 

Boiler Compounds. 
Dearborn Drug & Chemical Co 

Books, Technical. _ 

Bunnell & Co.. 

Cushing, Jr., ic 

Electrica) Raview Pub. Oo, 
Van Nostrand Co., D. 

Bridges. 

American Bridge Co. 

Brushes, Dynamo. 

Crown Woven Wire Brush Co. 
Ohio Electric Spscialty Co 
Partridge “arbon Co. 

Cable Hangers 
Standard Underground Cable Co 

Cabling Machines. 

New England Butt Co. 
Car Heaters 
—" Electric Heating '& Pawer 


Rie Co., Joseph 


arbon Points. 
Bunnell & Co., J. H. 
Gen’! Incandescent Arc Light Co. 
oe — Co. 


Castings. 
New &ngland Butt Co. 
Coal Mining Machin 
General E Electric Co _ 
Commutator Bars and Repairing. 
Forest City Electric Works. s 
Commutator Lubricant. 
Allen & Co., L. B. 
Condenser, 
— Condenser & Engineering 


Condensers (Electric). 
Marshall, 


Wm. 
Conduits. 
American rege Conduit Co. 
McRoy, John 
National Conduit & Cable Co, 
Potomac Terra Cotta Co. 
Sprague Electric Co. 
Wyckoff Creosoting Co. 
Connectors and Foqminals. 
Bunnell & Co., 
McIntire Co., rhe 4, 
Construction. 
American Bridge Co. 
Desk Lamps. 
McLeod, Ward & Co. 
Dvnamos and Motors, 
Browning Mfg. Co. 
Bullock Electric Mfg. Co. 
Bunnell & 5.4 
: Central Electric Co. 
Crocker-Wheeler Co. 
Eddy Electric & Mfg. Co. 
Emerson Electric Mfg. Co 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Guarantee Electric Co. 
Hawks Electric Co. 
Lincoln Electric Co. 
Mason, J. H. 
Northern Electrical Mfg. Co. 
Onondaga Dynamo Co. 
Robbins & Myers 
Rossiter, McGovern ‘& Co. 
Siemens & Halske Electric Co. 
Stanley Electric Mfg. Co. 
Sprague Electric Co. 
Thresher Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric Mfg Co. 
Dr Batteries. 
Federal Battery Co. 
he, Wm. 


CLASSIFIED INDEX 
(Continued from page 64.) 


Electric Locomotives, 


General Electric Co. 


Electric Hea 
American Mloctrical Heater Co. 
American Electric Heating Corp 
Simplex Electrical Co. 


Electric Lighters. 
Bogart Co., A. L. 
Electric Gas Lighting Co. 
Stanley & Patterson. 


Electrical Instruments. 


Bunnell & Co., J. 

Central Electric Co. 

General Electric Co. 

Gen’l Incandescent Arc ar Co. 
Keystone Electrieal Instrum’t Co. 
Pignolet, Louis M. 


Whitney Electrical Instrument Co. 


Electric Solderin 
American Electr: eater Co. 
Electrical Supplies 
Bunnell Telegra hic & Electric Co. 
Bunnell & Co., 
Central Electric a 
®lectric Appliance Co 
Electric Gas Lighting Co. 
reve schootrio & Novelty Co. 

p Electric ove! 
Manhattan Electrical Supply Co. 
Novelty Electric _ 

Ohio Electric Wor 
Partrick, Carter etWilkins, 
Pettingill-Andrews Co. 
Roessler & oe Chem. Co. 
Stanley & Patterso: 
Stewart, Frank H. va Co. 
Western Electric Go. 
Electromobiles 
American Electric Vehicle Co. 
Electric Vehicle Co. 
Hewitt-Lindstrom Motor Co. 
Olds Motor Works. 
Riker Motor Vehicle Co. 
St. Louis —— & Supply Co. 
Thresher Electric Co. 
Engines (Gas). 
Marinette Iron Works Mfg, Co. 
Priestman & Co. 


meee, team). 


American » Engine Co. 

Rall & W. 

ae. _=— Machine 
Works. 

Engineers and Contractors 

Kohler Bros. 

New England Engineering Co 


(Continued on page 80.) 


Irons, 
1 Heater 


Scheaf & Jaastad.’ 
White & Co., J. G. 
Fans and Fan Motors, 
Bunnell & Co., J. H. 
Central Electric Co. 
Diehl Mfg. Co. 
Emerson | moar Mfg. Co. 
General Electri 
Gen’l ioanndeasent ‘Arc Light Co. 
Hunter Fan & — 4 Co. 
Latham & Co., E. B. 
Michigan Electric Co. 
Robbins & Myers Co. 
Sprague Electric Co. 
Towle Mfg. Co., Geo. C. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Wagner Electric Mfg. Co. 


Fixtures, Gas on J Blestric, 
Chicago ee 
White Mfg. Go. J. 8. 

Fuse Wire and Links. 
American Electric Fuse Co. 
Chase-Shawmut Co. 
General Electric Co. 
McIntire Co., The C. 


Fuel Economizers 
Green Fuel Economizer Co. 


Globes, Shades, Etc. 
Bunnell & Co., J. H. 


Frink, L P. 
Holophone Glass Co. 
Phoenix Glass Co. 


Graphite. 


Dixon Crucible Co., Jos 


Electric Gas Lighting Co 
Ostrander & Co., W. 


Hoisting Machin 
Browt Hoisting Machinery Co. 


Instraments (Testing and Record 


american Electric Specialty Co. 
Bristol Co., The 
General Electric Co. 
Instruments. 
Gen’! Incandescent Arc Light Co 
——— Electrical 
Machade & Rollers” 
Norton Electrical 


nt Co. 
Westinghouse Electric & Mfg. Co. 
Whitney Electrical Instrum’t Co. 


oe pam Co. 
| 


Instrument Co. 


Insulators! and Insulating Ma 
risl, 

Brookfield Glass Co. 

Bunnell 


In " 
Standard Underground Cable Co 
Sterling Varnish Co. 


Junction Boxes. 
Bossert Electric Construction Co. 
Gen’! Incandescent Arc Light Co. 
Lamps, Arc 
Adams-Bagnall Electric Co. 
Bunnell & Co., J. H. 
Central Electric Co. 
General Electrie Co. 
Gen’l Incandescent Are Light Co 
Guarantee Electric Co. 
Jandus Electric Co. 
Lea Electric Mfg. Co. 
Lea-Hoover um. * ol 


Linder & Co., 

Manhattan Ei Riccarects ion Co. 
Western 

Westinghouse Electric & Mfc. Co. 


ic Co. 
— Decorative ‘and Miniature 
Gen'l a dw piney Are Light Co. 


General Electric Co. : 
a ae” Are Light Co 


New ys & Ohio Co. 
hio Electric Works. 
8a r-Man mase Co. 
Shelby Electric C - 
Westinghouse Electric & Mfg. ¢ 
White Co., O. C. 
Launehes. 
Electric Launch Co. 


a ee Co. 


Arresters. 
Co. 
Co. 
Machine Ba Oo 


start Electric Works. 
Siemens & "y Halske Electric Co. 
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are used to regulate the speed of more than 250,000 Horse- 
Power of Water Wheels. 








Most of these governors are in Electric Light, Electric Railway and 






Power Transmission Plants. 
They are positively guaranteed to give a more accurate speed 







regulation than any other make of governor. 











Write for illustrated and descriptive printed matter. 
TYPE B. GOVERNOR. 


LOMBARD WATER WHEEL GOVERNOR COMPANY, 







t 61 Hampshire Street (Roxbury Station), 
7 Boston, Mass. 
ODDO] OD 0908080980868 0808686808869 086868086808 68 6868686808 68690808 68508686908 0808 8080858080 OOOO 











ttibbtrhrhdr,hrherhonhi hii bibbibibiibiipbibtibibiiirptirhitdibbhrorborbobhbbbbbbbbbbe 
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LET US TELL YOU ABOUT THE 


PRIESTMAN ENGINE 








J.c.WHITE & COMPANY, 


29 BROADWAY, 
NEW YORK CITY. 


LONDON: 
J. G. WHITE & CO., Lro., 
22A COLLEGE HILL, CANNON STREET. 


Electric Railways, Electric Trans- 


mission Plants and Electric Lighting Plants 





designed and built. 





Electric Railways, Power and Light- 


FOR ALL POWER PURPOSES 
BURNS KEROSENE OIL 


ing enterprises financed. 


IT IS SAFE...... a IT IS AUTOMATIC 
IT 1S DURABLE eq IT IS RELIABLE 


SEND FOR DESCRIPTION AND PRICES 


PRIESTMAN AND CO., inc. 


530 BOURSE BLDG., PHILADELPHIA, PA. 


9$$$O$60O664640666666666666bbb6b6bhbhh6 hbbbbobhbbbbbbbbotot 
ln ii hi i hi hi hi i i hi hi hi i i hi ha ho ha ha ba a hn ha ha ha hn han bn ha ha ha hn hn hn hp ha hp hn bo hp bp i bp hn 


| 
Examinations and Reports made for 
Financial Institutions and Investors. 





SSSSSSSGGSSSSGGGGGbGGGGdObGbdbGbGbbbbb bobo bebe b> bo be be by bn be bn bn by bn bn by bn bn bn be bn bp by dp tn in 
i i i i i hi i hi hi hi hi hi hi hi Li hi hi i i hi hi hi hi hi hi Li hi hi hi hi hi i hi hi hi hi hi hi hi hi i hi ha hi ha ha hi ha ha ha ha ha ha ha ha bh ha bb hn dn 











GOSSSSSSSSSSSSSSSSSSSSSSSSSGSGSChHbbGbHbbbbrbr by de bn bn bp te be bp tp tp bp i 
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“KILFYRE”’ 


IS THE 


IDEAL 20th CENTURY FOR SWITCHBOARDS 
AND ALL 
FIRE PROTECTION ELECTRICAL APPARATUS 























Particularly Adapted for 
the Use of Electric Street 
Railways 


For full information, address the 
Adopted by the Leading Electric Light 


and Power Companies, Telephone and 


Monarch Fi re Appl iance Co. Telegraph Companies of the United 


States, and by many Street Railway 
27 WILLIAM STREET, NEW YORK Companies 



































Electrical Supplies 


OF EVERY DESCRIPTION. 





wit ae wee 
PANEL-BOARD BOX, TYPE W. U. 





ELECTRIC BELL. 








SWITCHBOARDS, PANEL-BOARDS, il nN TELEPHONES, 
SWITCHES, ‘ten | I INCANDESCENT LAMPS, ARC LAMPS, 
ELECTRIC BELLS, ANNUNCIATORS, [ ~ — WIRE, 
TELEGRAPH INSTRUMENTS, aaa i oo SOCKETS, RECEPTACLES, SHADES, 
BATTERIES. ea | | TRANSFORMERS. 








TIME SWITCH. 


SEND FOR PRICES. 


J. JONES & SON, 


64 Cortlandt Street, 
NEW YORK, N. Y. 





ELECTRIC ALARM CLOCK. DESK CLAMP. 
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ELECTRIC POWER PLANT EQUIPPED WITH PELTON WATER WHEELS. 


Through a series of exhaustive tests and experi- 
ments extending over a period of more than fifteen 
years, involving both the theory and practice of 
hydraulic engineering, the PELTON WATER WHEEL 
has been brought to its present high standard. 

They are the best for ELECTRIC POWER 
TRANSMISSION. Send for Catalogue. 








PELTON 


Water Wheel Company 


127 Main Street, 143 Liberty Street, 
San Francisco, Cal. NewYork City, N.Y.,U. S.A 


ELECTRICAL REVIEW 


PELTON 
WATE WHEL 


ARE THE MOST SIMPLE 
EFFICIENT, DURABLE # RELIABLE 
OVER 9,000 NOW RUNNING 


2 








ELECTRICAL REVIEW 


ie 2) 
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Vol. 38—No, 3 
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ELECTRIC « GASOLINE AUTOMOBILES 


For Business and Pleasure 





WE GUARANTEE 


40 Miles on 
One Charge 
of the Batteries 


SEND FOR COMPLETE DESCRIPTIVE CATALOGUE 


OLDS MOTOR WORKS, 


bob ok ko kb kb tt kb bt tb te ke eb ot 


WIRE 


In Fine Sizes— No. 20 to .oO1I5 


DRIVER-HARRIS WIRE CO. 


NEWARK, N. J. 








aye 





1310 to 1320 Jefferson Avenue, 
DETROIT, MICHIGAN 











of 
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sf 
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f 
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Brass 
Copper 
German Silver 


NEW (901 
DESK FANS. 
Bracket Fans. 
Swivel 6s 
Duplex « 
Ceiling ss 
Column = « 

Write for Catalogue 8. 


Geo. C. Towle, 
Manufacturing Co., 
Lancaster, Pa. 

CABLE ADDRESS, “ FANS.” 














Sweet are the Uses of Advertisement.” 


ae tee EI = “ 


~ CLASSIFIED INDEX —(Coneluded jos page 076.) 
Century ,Tel. Seats Be. 

















Water-Coo 


Mica. 

Munsell, Eugene. 
Model Makers. 

Capps Mfg. Co. 

Franklin Model Shop. 

Parsell & Weed. 
Paint. 

Standard Paint Co. 
Patent Solicitors, 


Goldsmith Bros. 

Poles Brackets, Fine, Etc 
Central Electric Co. 
Central Mfg. Co. 
Eccleston Lumber Co. 


Pumps. 
Davidson, M. T. 

Rail Bonds. 
Forest City Electric Co. 
Morris Electric Co. 
Roebling’s Sons Co., John A. 


Railway Specialties (Electric) 
Central Electric Co. 


Novelty Electric Co. 

Sterling-Meaker Co. 

— Supply and Mfg. Co. 
estern Electric 


Westinghouse Elec, and Mfg. Co 


Steel onl are Wire. 
Barnes Coe The Wallace. 
Spring ¥ Works 


Stora Batioies, Battery Co. 
Sipe & exe. ” 


a Co. 


Guarantee Electric Co. 
Reflectors. 
Faries Mfg. Co. 
Frink, I. P. 

Kneeland Electric Co. 

Wheeler Reflector Co. 
Rheostats. 


t Co. 
Cutler-Hammer Mfg. Co. 
Gen’! Incandescent Arc Light Co. 
Ohio Electric Specialty Mfg. Cc. 
Schools. 
— School of Correspend- 


Electrical Engineer Institute of 
Interustionsl Ooereap. Beneols 
0. . 
Soldering Sticks. 

Allen & Co., L. B. 


Specialtios 
unnell Telegra hic & Electric Co. 
Chase-Sha' ut Oo. 


Emerson Electric Mfg. 

Gen’! Incandescent be ight Co. 

Hartwig & Miller. 

Knapp Electric ae Novelty Co. 

ee Electric Light Ma- 
0. 


Mason. J. i. 


Construction Co. 
Co. 
Mfg. Co. 
Are Light Co. 
Co. 


Switches Ete. 
Automatic A ag 


a 
Ee h Eapplics. & Electric Co. 


Hea’ 
American District Steam Co. 


Steam Specialties. Electric 
Robertson & Sons, Jas. L. Central Telephone & Electric Co. 


Turbine Governors. 
Lombard W: 


Couch & Seele: 

Ericsson Telep! a Co. 

Eureka Electric Co. 

— a & Construction 


Heme, & Noyes Co. 
Kellogg — & Supply Co. 


McQuat = 
M batons Supply Co. 
New York Bar wen Co. 

North Electric le 


Stanley & Patterso 
Strom’ 
Mfg. 
Swi American Telephone Co. 

Viaduct Mfg. Co. 
Western Electric Co. 
—. Telephone Construction 


Therapeutic ic Apparatus. 


Burry, J 


Tool 
Cay is, Co. 
pe nl & 


Fort Wayne Eiectric Worke. 
Moloney Co. 

New York & Ohio Oo. 
Royal Electric Co. 


ater-Wheel Gov. Cr. 
ater- Wheels. 


Wi 
Leffel & Co., Jas. 


rg - Carlson Telephone . 


ling Towers 
bed Condenser & Engineering 


Wator-Wheel Governors. 


Replogle Governor Works. 

Lombard Water-Wheel Gov. Co 

Pelton Water-Wheel Governor Oo. 
Wires and Cables, 

American 1 Works 


American Steel & Wire Co. 

nee 

Brixey, W. R. 
Bunnell & Co., J. H. 


Collyer Insulated Wire Co, 
Driver-Harris Wire Co. 
Biers apsianc Soup 
lec ice Company. 
General Micotste Oo. Fj 


Hazard me sy ft ? 
India =" Gutta Percha In- 


McDermid Mf; 

Montauk a tfohase Cable Co. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York —_ Wire Co 


No Electric 
Okonite Con The. 
Roe ob dy bals Nog 

Safety Wire& Cable Co 


piex Electrical 
Standard Underground Cable Co 
Western Electric Oo. 


re 
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Highest Award and only Gold Medal 


For AMERICAN AUTOMOBILES was given by the 
PARIS EXPOSITION of 1900 to the 


AMERICAN ELECTRIC VEHICLE 60, 


There you have it! A jury of the most competent Automobile 
Judges in the world made the decision. Why not? The American 
Electric Vehicle Company are pioneers and leaders in every phase 
of Electric Vehicle Construction. 















aT 2 


os hg PEE SS OF Ae 
Colf Trap. 


A Dozen Types of Vehicles, 
Everything for Pleasure or Business. 


They have made, and are making, DELIVERY WACONS for some of the 
most careful and DISCRIMINATING FIRMS in America. Special type of 
delivery wagons made as required. 


Office and Repository: 
128 West 38th St., New York. 


3 : 
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Marrisburg 
Engines 


Harrisburg 


HEAVY DUTY AUTOMATIC ENGINES 
FOUR-VALVE (CORLISS) AUTOMATIC ENGINES 





HARRISBURG STANDARD SELF-OILING ENGINE 
BELTED STYLE 


" Foundry and 
Harrisburg ‘Meehine W orks 


HARRISBURG, PaA., U. S. Ae 
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NEW BOOKS 
ON ELECTRICITY.... 








Ready January 25th. 
8vo, Cloth, about 425 pages, illustrated, - - - - 
ELECTRIC LIGHTING, VOL. Il. 


A practical exposition of the art, for the use of electricians, students, and others, by 
Francis B. Crocker, E M., Ph.D., Professor of Electrical Engineering, Columbia 
College, New York; Past-President of the American Institute of Electrical Engineers. 

Volume II—Distributing System and Lamps. In this volume is taken up 
the subject of the distributing systems, including the calculation of both direct and 
alternating-curreri lines. This comprises overhead, underground and interior wiring. 
The electric arc is very fully treated, and the arc and incandescent lamps are given the 
prominent part that the name of the book would indicate. 

CONTENTS. Cuaprer I—Physical Properties of Conductors. CHap. II—Series 
System of Electrical Distribution. Cuap. II1I—Parallel Systems of Electrical Distribution. 
Cuap. IV—Three and Five-Wire Systems of Electrical Distribution. Cuap. V—Direct- 
Current Transformers Systems of Electrical Distribution. Cuap. VI—Networks of 
Electrical Conductors. Cuap. VII—Principles of Alternating Currents. Cuap. VIII— 
Principles of Alternating-Polyphase Currents. Cuap. [X—Transformers. Cuap. X— 
Alternating-Current Systems of Distribution. Cuap. XI—Calculation of Alternating- 
Current Lines. CHap. XII—Overhead Conductors. Cuap. XI1II—Underground Con- 
ductors. Cuap, XI1V—The Electric Arc. CHap. XV—The Arc Lamp. Cuar. XVI— 
Interior Wiring. Cuap. XVII—Meters, Cuap. XVIII—Incandescent Lamps. AppENDIx 
I—National Electric Code. Underwriters’ Rules. Appenpix II—Report of the Standardi- 
zation Committee. 


Price, $3.00 


Just Published. 
8vo, Cloth, 281 pages, profusely illustrated, - - - Price, $2.50 Net. 


DYNAMO ELECTRIC MACHINERY: 

Its construction, design and operation, by Samuel Sheldon, A. M., Ph. D., 
Professor of Physics and Electrical Engineering, Polytechnic Institute of Brooklyn, 
assisted by Hopart Mason, B.S. 

Direct Current Machines. 


PREFACE. This book is intended to be used, primarily, in connection with 
instruction on courses of electrical engineering in institutions for technical education. It 
is laid out on the lines of the lectures and instruction, as given in the Polytechnic Institute 
of Brooklyn. It is intended equally as much for the general reader, who is seriously 
looking for information concerning dynamo electrical machinery of the types discussed, 
as well as a book of reference for engineers. The first two chapters are devoted toa 
brief, but logical, discussion of the electrical and magnetic laws and facts upon which the 
operation of this class of machinery depends. Calculus methods have been employed in a 
few places in these chapters, but the results arrived at by use of them are in sucha form 
that they can be utillzed by the reader who is unfamiliar with the processes of the 
calculus. In the chapter on design it has seemed advisable to express the flux density in 
lines per square centimeter. Both the square centimeter and the square inch are used in 
practice. The alteration of the formulas to square inch units is obviously simple. We 
wish to express our thanks to the various manufacturing companies who have so 
courteously given information, and who have kindly loaned electrotypes of their 
apparatus.—Pre/ace. 

CONTENTS. Cuapter I—Electrical Laws and Facts. Cuap. II—Magnetic Laws 
and Facts. Cuap. [[1I—Armatures Cuap. I1V—Field Magnets. Cuar. V—Operation of 
Armatures. Cuap. VI—Efficiency of Operation. CHap. VII—Constant-Potential 
Dynamos. Cuap. VIII—Constant-Current Dynamos. Cuap. 1X—Motors. Cuap. X— 
Series Motors. Cuap. XI—Dynamotors, Motor-Generators and Boosters. Cuap. XII— 
Management of Machines. Cuar. X{II—The Design of Machines. Cuap. XIV—Tests. 


Recently Published. 


8vo, Cloth, 249 pages, with many half-tone cuts, - Price, $3.00. 


STANDARD POLYPHASE APPARATUS 
AND SYSTEMS. 


Second edition, revised by Maurice A. Oudin, M. S., Member A. I. E. E. 

The development of Polyphase Apparatus and the applications of Polyphase Systems to 
the solution of engineering problems have been so rapid and varied of late that there is 
no available literature on the subject which is at once practical and up-to-date. The 
excuse for this little book is the demand for information, in a convenient form, on the 
characteristics and uses on the various types of Polyphase Apparatus. and on the actual 
working of the several Polyphase Systems now sanctioned by the best practice.—Preface. 

CONTENTS. Introductory. Generators. Generators, concluded. Induction Mo- 
tors. Synchronous Motors. Rotary Converters. Static Transformers. Station Equip- 
ment and General Apparatus. Two-Phase System. Three-Phase System. Monocyclic 
System. Frequency. Relative Weights of Copper. Calculation of Transmission Line. 


New Edition Now Ready. 


12mo, Cloth, profusely illustrated, - - - - - «= Price, $2.00. 


POWER TRANSMITTED BY ELECTRICITY 


And applied by the Electric Motor, including Electric Railway Construction, by 
Philip Atkinson, A. M., Ph. D. 

A New and Thoroughly Revised Edition. 

CONTENTS. Cuaprter I—Definitions. Cap. II—Principles of the Electric Motor. 
Cuap. I1I—Stationary Motors. Cuapr. IV—Applications of the Stationary Motor. Cuap. 
V—Electric Railways and Railway Motors. Cuap. Vi—Central-Station Construction and 
Equipment. 


Will Publish about March 15th. 


Pocket Size, 1,000 pages, with innumerable illustrations, 
diagrams and tables. Price, $5.00. 


ELECTRICAL ENCINEERS’ POCKET-BOOK, 


By Horatio A. Foster, member Amer. Inst. E. E., member Amer. Soc. M. E. (With 
the collaboration of eminent specialists.) 

CONTENTS. Electrical Engineering Symbols. Electrical Engineering Units. 
Description of Instruments. Resistance Measurements. Measurement of E. M. F. 
Measurement of Capacity. Measurement of Inductance. Measurement of Power on 
Alternating-Current Circuits. Tests with Voltmeter. Determination of Magnetic 
Properties of Iron and Steel. Determination of Wave Form of E. M. F. and Current. 
Conductors, Properties of. Conductors, Relation and Dimensions of, for Transmission 
of Electric Current. Switchboards and Switching Devices. Cable Testing. Electro- 
magnets. Dynamos. Motors. Testing Dynamos and Motors. Static Transformers. 
Electric Lighting. Electric Railways. Transmission of Power. Operation of Electric 
Mining Plants. Storage Batteries. Telegraph. Telephone. Electro-Chemistry. 
Electro-Metallurgy. Electric Heating. Electric Welding. Electricity Meters. Light- 
ning Arresters. Lightning Conductors. Miscellaneous Electrical Data. 








D. VAN NOSTRAND COMPANY 


PUBLISHERS 
23 Murray and 27 Warren Streets, New York 


*,* Copies sent prepaid on receipt of price 


Catalogue of Electrical Books sent gratis 
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1871. 


1901. 


DISTRIGT MESSENGER AND TELEPHONE SYSTEMS. 








TELEGRAPH 
= 2 

Western Union 
7 Wi; 

1) -Messcnace calls 





District Messenger Call Box, 
Return Signal. 


This company is the pioneer in manufacturing and 
introducing the messenger system in the United States, 
Mexico, South America, Spain and other countries. 
It has a world-wide reputation for perfect work in 


Dad 


SEND FOR CATALOGUE. 
INFORMATION CHEERFULLY GIVEN. 


BaD 


this line. | a 
Call Boxes of every description, including the i Notice > 
Es 5 im 2 iil) TAKE RECEIVER FROMHOOK 
favorite Telephone Call shown herewith. This box is 
placed upon the regular district loop. f. BB cco 


MADE BY 


| Viapuct Mr6.Co 
S BALTIMORE . 





For District Messenger System or Hotei 
Purposes. 


VIADUCT MANUFACTURING COMPANY, 


BALTIMORE, MD., U. S. A. 











We are Exclusive Agents for 


SUNBEAM 


Switchboard Lamps 








Samples Free Prices Low Goods the Best 
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Fuse Wire, Fuse Blocks, Fuse Links. Mclintire 
and American Connectors. Distributing 
Boards. Magnet Wire 


Catalogues and Samples Free 


American Electric Fuse Co. 


2 BIG STORES 


NEW YORK CHICAGO 
116 Nassau St. 345-347 S. Canal St. 





MAGNET WIRE 


OUR SPECIALTY 


The best stock of fine sizes of single silk insulated magnet wire in the country, 


also double silks, single and double cottons, induction coils 
and special winding. 


THE McDERMID MFG. CO., 207 S. CANAL STREET 


CHICAGO 














WE CAN SUPPLY 


—— any —— 


Send for TELEPHONE BOOK 


Book 


catalogue ~=9PPUBLISHED « « « « 


ELECTRICAL REVIEW 
13 Park Row 


BOX 2339 NEW YORK 
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TELEPHONE AND CONST. SUPPLY CO. 


357 DEARBORN STREET 
CHICAGO, - KX. Xu. 





FAR 








MANUFACTURERS OF TELEPHONES 








ALL KINDS OF TELEPHONE SUPPLIES 











LOWEST MARKET PRICES 





























No. 6 TELEPHONE 




















‘*CONSTRUCTION AND REPAIR OF 
COPMrMUTATORS,”’ 


BY L. C. SHARPE. 
Twenty-nine 31;x6-in. pages with 14 illustrations. 
PRICE, 50 CENTS. 





Machinists who have electrical repairs to make and who find, as 
so many do, the commutator to be a puzzler, will thank the writer 
many times over for this unpretentious little book. It shows the 
operations of commutator making by a series of graphic sketches, 
and accompanies this with comments and precautions which make 
the procedure entirely plain. 





ELECTRICAL REVIEW, 13 Park Row, New York. 
Box 2339. 








Electric Heating Apparatus 


ENAMELED RHEOSTATS 
ELECTRIC CAR HEATERS 








Send for catalogue of either of the above in which you are 
interested. 


Simplex Electrical Company, 
Cambridgeport, Mass. 
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THE HAINES AND NOYES CO, 


Sales Dept. The Rookery. 
CHICAGO, ILL., U. 8. A. 


WHY OUR APPARATUS EXCELS 


The only ABSOLUTELY NON-PACKING 
TRANSMITTERS in existence. 

The HIGHEST DEVELOPMENT of « BELL 
TYPE INSTRUMENTS.” 

WATER-SHRUNK HARD RUBBER CASE ' 
BIPOLAR RECEIVERS OF PERMANENT AD- “ae aa 
JUSTMENT. 

The FASTEST EXPRESS SWITCHBOARD in existence, the operator having 
to make only TWO MOVEMENTS to ANSWER AND CONNECT SUBSCRIBERS. 


THE MOST COMPACT SELF-RESTORING DROP IN EXISTENCE. 


The highest type of inter-communicating hotel and apartment telephones. 











Quality of material is the best—Simplicity of construction—Workmanship of 
the highest order. Write for our NEW CATALOGUE and MONTHLY BULLE- 

‘** Style 11°’ Wall Telephone. 

‘* Series or Bridging.’’ TIN of NEW INSTRUMENTS and SUPPLIES. 
























RY BAT T¢ 
a res 


OUR NAVYs7«WoORLD 


DRY.BAT ERY 
FOR PORTABLE SERVICE 


IS THE BEST MADE 





a => i experience of many 
) Om years in dry battery 


tz | manufacture has given 
this battery the suprem- 

STANDARD acy it holds over all others 
en TERY It is the best dry cell 


ever made 
TRADE MARK 


They are made in all 
standard and special sizes 








~ for Automobiles, Launches, and 
A AIAN x ali ignition work where com- 
ANIA pactness is a requisite 


ROCHE INVENTOR AND SOLE MANUFACTURER, 
y 42 VESEY STREET, NEW YORK. 


PAT, Oct. 10/2 
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THE EDISON-BROWN FLEXIBLE 


SOLDER OR PLASTIC ALLOY 
FOR TELEPHONE CONSTRUCTION. 





The following is a statement made to a representative of the Electrical Review 
by Mr. S. J. Larned, General Superintendent of the Chicago Telephone Company, 
Chicago, Ili., January 3, 1901. 


‘* THE EDISON-BROWN FLEXIBLE SOLDER OR PLASTIC ALLOY has fitted into 
a small but important detail of telephone work. In installing even metallic cir- 
cuit telephones, it is necessary to make a connection to earth at the subscriber’s 
premises, for the protective devices. This is generally done by connecting with 
the nearest iron water-pipe, but it is almost impossible to make an ordinary 
‘hot’ solder connection to a pipe filled with cold water, and the simplest possi- 
ble soldering outfit is considerable of a load to add to the outfit of the in- 
strument setter. It is easy to make such connections with the flexible solder 
and, when thoroughly taped and covered, they have shown no deterioration after 


long service (two and one-half years).’’ 





HAROLD PRP. BROWN, 


120 LIBERTY STREET, NEW YORK. 
S9 CITY ROAD, LONDON, E. C. 
DEANSGATE ARCADE, MANCHESTER. 
20 CHAPEL STREET, LIVERPOOL. 
S98 BOULEVARD HAUSSMANN, PARIS. 
1 RUE D’ARENBERG, BRUSSELS. 
31 O°CONNELL STREET, SYDNEY. 


SOLE MANUFACTURER. 


Edison-Brown Contact Alloys, 
Plastic Rail Bonds, 
Solid Copper Rail Bonds, 
Plastic Copper Rail Bonds. 
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KELLOGG SWITGHBOARD 


TELEPHONES ¢** SWITGHBOARDS 
THE KELLOGG “EXPRESS” SWITCHBOARD is equipped with combina. 


tion mechanically self-restoring drops and jacks, one of which 
is here shown. They are the simplest ever produced. But 
two contact springs are needed, one of which restores the 
shutter when the plug is inserted in the jack. 


They are eS | “Ss Any Drop 
mounted ¢@ and Jack | 
in banks >") : 4 canhe & 
of five, in _ ae 6S —SCS@parately § 
aniron <= ; ~ removed 
framework, ~ @ a without the 
giving == = use of the 
great = “‘/_ ae —— m soldering 
rigidity. ™ — j ~ iron. 








KELLOGG SERIES AND BRIDGING TELEPHONES are the finest on the 


market. They are made of the best material throughout, are 
adapted for long-distance use, and are furnished in either oak 
or walnut. 


ALL CONTACT SPRINGS ARE PLATINUM POINTED. 


Bs 





Every 
niece 
» >. of 
- .” Appa- 
= - tatus 
has our 
Guar- 
antee. 


This cut shows a strip of polarized line drops. They are mounted twenty per This portable desk set is higher priced 
strip on half-inch centres, and are very simply and rigidly constructed. than others, but its first cost is its 
Any strip or any single drop is easily removable for repairs. only item of expense. 


FAGTORY » OFFIGES: 233 SO. GREEN STREET. 


AND SUPPLY GO., GHIGAGO 
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TO WIN THEE FAVOR 


DEPICTING 


TH 


DOWNFALL 


OF 


THE 
TELEPHONE 
IMP 


uo 


BOOK OF THE ORERA 
HANDSOMELY 
BOUND, SENT FREE 
ON REQUEST 


ELECTRICAL REVIEW 























as 


POSITIVELY 


THE 


FIRST APPEARANCE 


OF OUR 


PEERLESS TRIO 


IN THEIR NEW OPERA 
ENTITLED 











FULL CHORUS 


CONSISTING OF EVERYTHING 
USED IN A TELEPHONE 


EXCHANGE, OR TOLL LINE 


SYSTEM 


NO VITAL PARTS EXPOSED 


ADDRESS 


261-273 FRANKFORT STREET 
CLEVELAND, OHIO. 








et 


STAR 
CAST:— 


No. 64 Desk Set 


COMPACT AND 
COMPLETE 


TYPE ““E” WALL 


SMALLEST COM- 
PLETE SET IN 
THE WORLD 


Mr. TWIN SET 


WITH HOSTS OF 
ADMIRERS 


TELEPHONE IMP 


NOW AT LARGE 


2 
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FE SWITCHBOARDS 











- BRUCKNER 


ELECTRIC COMPANY 


Telephones 
ano Celephone 
Equipments 


OFFICE AND FACTORY 
LEXINGTON BUILDING, 141-155 EAST 25rnu ST. 
NEW YORK 








‘Lhe Ver» Latest. No. 20. 


Century Telephone 
Construction Company, 


MANUFACTURERS OF 


TELEPHONES, 
SWITCHBOARDS 
ano ACCESSORIES. 


268 Erie Street, 
Cleveland, Ohio. 


SOMETHING ENTIRELY NEW IN 
ESSENTIAL FEATURES. ........ 


WRITE FOR PARTICULARS, 




















[MERICAN BELL TELEPHONE COMPANY 


126 MILK ST., BOSTON, MASS. 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November (7, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 





BARTHOLD! 
AUTOMATIC ELECTRIC 
GAS LIGHTING BURNER. 


Smallest, Neatest, 

Cheapest, Best. 
Send for new prices, en- 

closing business card. 


A. L. BOGART CO. 


LPlelelyl 


PROMINENT 
I telephone man- 
ufacturer said to 
a representative of this 























American Electric Telephone Co. 


36 to 50 Jackson Boulevard, cor. Canal St. 


CHICAGO, ILL, U. S. A. 


Manufacturers of the Latest Improved 
Types of High-Class 


Telephone Apparatus 


TOLL-LINE AND EXCHANGE 


Switchboards 


BRIDGING TELEPHONES wound to suit all 
requirements. DESK SETS AND DESK 
CABINETS. DOUBLE-POLE RECEIVERS 


OUR PARIS ‘‘ EXPO” 
No. 36 





MULTIPLE SWITCHBOARDS 


Adapted to 


Central Energy and Magneto Systems 


Tools and Construction Material 
Correspondence Solicited 


New Powerful Transmitter 
Concealed cord. Bridging 
and series. Very compact 


appeals to an ever-widening 
circle. Its value is appreciated 
in the home as well as in the 
office or store. It saves time, 
travel, temper and money. It 
may be had in Manhattan for 
$5.00 a month. It is used at 
54,647 points in Manhattan 
and the Bronx, and at nearly 
100,000 points in New York 
and the immediate vicinity. 
Further, the New York Tele- 
phone user can talk to half 
the States in the Union. 


AAR 


New York 
Telephone Co. 


15 DEY STREET. 
111 WEST 38TH STREET. 


ees, hen Vor journal, “I have just 

Gos Lighting Speciation! | made a trip of thirty 

days and have visited a 

oft oft oft efeodeetecterte ole fe ete] | great number of tele- 
: phone exchanges and 

offices of prominent tel- 

Telephone ephone people through- 

S e out the country. Be- 

ervice cause of the fact that I 


am just arranging to 
place considerable ad- 
vertising, I took careful 
note of the journals I 
saw in these offices. I 
may say to you that in 
a very noticeable major- 
ity of instances I saw 
only copies of the 

















Te essa aoa she oof 





ELECTRICAL 
REVIEW 


The prominence of the 
ELECTRICAL REVIEW 
OVER ALL OTHER 
JOURNALS in the 
telephone field is very 
mark ? 





ThT tT T+T 
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KEELYN TELEPHONE 





Telephones « 
Switchboards 


MANUFACTURING CO. 
368 Dearborn Street yt Jt 
Chicago * s#* s& 











The entire WINTER and SPRING SEASON of 
1901 will be an era of splendid Electrical Develop- 
ment. The ELECTRICAL REVIEW will be kept in touch 
with the Electrical Industry. Do you read it? 





We cater to those 
who demand the Best 








Swedish-American 
Telephone Co., 


| 69°75 W. JACKSON BOULEVARD, CHICAGO, ILL. 





























CA’/’TALOGUE No. 2 





Illustrating Complete Telephones and Switchboards. 
CATALOGUE No. 8— 

Illustrating Telephone Parts and Supplies, with Net Prices. 
SOUVENIR WATCH CHARM. 





ALI FREE FOR ASEHEING. 


CENTRAL TELEPHONE AND ELECTRIC CoO., 


909 Market Street, ST. LOUIS, MO. 














20th CENTURY. 


the World ! 


bd 








a 














Send for our Grosse 
large new Preisliste, X Xste 

2oth Century Hundertjahr, 
Catalogue. gratis und franco 














Pidase el amplio FF Demandez 





Catalogo la Grande Cata- 
Nuevo, logue Nouvelle, 
Centuria XX. XXme Siécle. 

















i 
i 
TOLL-LINE SWITCHBOARDS, 
ALL STYLES AND CAPACITIES. 


ELECTRIC CO. 











Cataloghi e preventivi 
grandi, secolo XX, 
gratis dietro richiesta. 
























Telephones, INDEPENDENT 
Switchboards, 
Protectors and 

157-167 So. Ganal Street, Exchange 

GHIGAGO, ILL., U.S. A. Appliances. SYSTEM 
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The Viaduct Manufacturing Company, 
BALTIMORE, MD., U. S. A., 


manufactures telephones in their entirety. 





Transmitters. 

Receivers, single-pole, bipolar and watch- 
case style. 

Magneto bells, series and multiple. 

Interior Intercommunicating Telephones. 


Exchange switchboards, all kinds, includ= 





ing Central Energy. 





Long experience justifies claim of making 
the most serviceable output in the world. 
Everything fully guaranteed. 
Write for catalogue and mention this paper. 


89090986890 986800409800 0860000008908 6000080000009000080000 


BPOSLSP GE OLOEDSEGCGOE FDOOEBIBE*ESISBVDCSSOCOVCE VS 


: 








396000 
WE CAN SUPPLY 
— ee 
scox =o TELEPHONE Book 


CiTA- 


veue §=FPUBLISHED 


If You Are Afraid ELECTRICAL REVIEW 








of Germs 13 PARK ROW BOX 2339 NEW YORK 

USE 
SANITARY GUARDS dH. VAM VULSOINOEN, Pasarontr. SS Te TE asses 
on Telephone Mouthpieces. Western Telephone Construction Co. 


153-159 SOUTH JEFFERSON ST., CHICAGO, ILL. 
THE BEST BRIDGING TELEPHONE MADE 


HAS A 5-BAR GENERATOR. 


The Largest and Strongest in Use. 


WILL RING FROM 25 TO 35 TELEPHONES. 
SOME OF THE COOD POINTS: 
The Heaviest Telephone Generator Made. 
Wide Cut Gear. 
Heavy Cast Bearings. 
Silk Wound Armature. 
Platinum Contact Hook Switch. 
Receiver has no Exposed Metal Parts. 
Finest Finished Adjustable Arm in Use. 
Transmitter has Heavy Cast Brass Front. 
Ringers 1200 or 1600 Ohms Resistance. 
Magnetos can be Removed from Backboards 
Without Cutting Wires. 
NEW WESTERN EXPRESS All Connections Soldered, 
_ No.3 Two Batteries. 
BRIDGING TELEPHONE. Write for Prices, Orders Filled Promptly. 


Send 10 cents for samples. 








Hygienic Mouthpiece Co., 


Box 961 New Haven, Conn. 
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“CENTRAL ENERGY” 


THE HIGHEST DEVELOPMENT IN 
TELEPHONY... 


MULTIPLE SWITCHBOARD 


THE ONLY PRACTICAL BOARD 
‘FOR LARCE EXCHANCES... 














TOLL 
LINE APPARATUS 
A SPECIALTY 


COMPLETE EQUIPMENT 
FOR TELEPHONE. 
EXCHANCES 














DESK TELEPHONE 











ALL EQUIPMENT 
FULLY PATENTED=—ABSOLUTELY NON-INFRINCING 





CORRESPONDENCE SOLICITED 


T™ STROMBERG-CARLSON TELEPHONE MFG. CO. 


70-82 W. JACKSON BOULEVARD 
CHICAGO, U. Ss. A. ese sess 
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THE PHOENIX GLASS CO, 


NUFACTURER 


CLOBES anoSHADES 


ELECTRIC LIGHT SYSTEMS, 
aN Nyy 


< GATALOGUE No.11/ Ms 
ayy ete ee D> 
= S9s yy 


YK 


L SO MANUFACTURERS , AIDS 
r GLAS SWARE i 


INCANDESCENS- 
/ CAS BURNERS 


} Wy THe PHOENIX Gass © Se som 
2?" NEW YORK U.S.A. 








THE PHOENIX GLASS CO, CTEKOADHAR KOMN. PEHMKCd. 


FABRICANTES DE 


CLOBOSy PANTALLAS WAPOB’S u ABAKYPOR 


PARA TODOS SISTEMAS ANS BCIbXd 


CHCTEMBISAEKTPHLECKArO CB! bTA 
DE LUZ ELECTRICA, , APKOBALO «1 BILADKANABHATO 


be ene Ie a. ; praseee 
EL CATALOGO or 1 y g —————— agai ie Neon _—— 
- -* 7 = wa AY \ 4 wie 
fy a — —— ey ig LMA A ‘ 


5 + 


TAMBIEN FABRICANTES OE 
VIDRIERIA para QUEMADORE 
SS S 


orGA 
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} INCANDESCENTESS 
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7 Riker &S-Tom Truck 
We desire to bring to the attention of Central Station Managers our Automobiles, 
Ly especially adapted to their requirements. Write ‘us for pamphlet describing them. 
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Phaeton Deéliwery Wagon 


Riker [lotor Vehicle Co. 


ELIZABETHPORT, N. J. 
NEW YORK rp aration: 104-106 WEST 39th STREET wD. SS Ae 












ELECTRICAL REVIEW 





A Little Talk About Electromobiles 
































ELECTROMOBILE STANHOPE 








ELECTROMOBILE BREAK 











and Their Characteristics 
A * 


‘‘What’s the type of machine best for me to buy?” ‘‘How am I to know that it 
is a fit matter for investment ?” asks the would-be-purchaser of horseless vehicles. 

There is answer for these inquiries—answers that are based on tested, demonstrated 
facts—answers that bear the light of the highest engineer’s scrutiny. These answers are 
embodied in vehicles of the type of 


Hewitt=Lindstrom 


First. The original cost is such that a financial saving over horse-service may be 
considered a safe basis of estimate. 

Second. The electromobiles offer a mode of transportation void of steam, smoke, 
disagreeable fumes of gasoline and noxious gases. 

Third. Electromobiles are simplest to operate, requiring no expert service, and the 
radius of operation, as accomplished in the Hewitt-Lindstrom type, gives them sufficient 
facility, speed, and at minimum weight. 

Fourth. In designing the Hewitt-Lindstrom vehicles several fundamental principles 
of construction have been accomplished, not previously reached. They do not get out 
of order, being designed to avoid burning out of motors or injury to batteries. The 
motor suspension is perfect. The running gear is flexible. A hundred other points, 
which an ordinarily intelligent person would hardly consider, are mastered and splendidly 
adjusted in these vehicles. 


STANHOPES.... 
OMNIBUSES.... 
DELIVERY WAGONS 
BREAKS ...... 


Hewitt-Lindstrom Motor Company 


75 NORTH CLINTON ST., CHICAGO, ILL., U.S. A. 


In writing, mention “Electrical Review,” and if you have any interest in this line of Electrical work, we can furnish valuable information. 
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Automobiles 


Electric Gasolene 





NOW IN THE SIXTH YEAR OF SERVICE 


OPERATING AND SELLING COMPANIES 
STATE OF NEW YORK: New York Electric Vehicle Transportation 





Co., Sales and Show Room, 541 Fifth Avenue, New York City. ; - Soar a — 
= q , - a] 
S¢4TB OF PENNA.: Pennsylvania Electric Vehicle Co , 250-256 No. ; , 
Broad St., Phila. } ~ \ ed 


STATE OF ILLINOIS: Illinois Electric Vehicle Transportation Co, 
173 Michigan Ave., Chicago, II. 

Ns'*¥Y ENGLAND STATES: New England Electric Vehicle Transpor- 
tation Co., 15 Congress St., Boston 


DisTRICT OF COLUMBIA: Washington Electric Vehicle Transpor- 
‘ation Co., Panorama Bldg., 15th St. and Ohio Ave., Washington, 
D.C. 


STATE OF NEW JERSEY: New Jersey Electric Vehicle Transporta- 
tion Co., 100 Broadway, New York City. 


STATE OF CALIFORNIA: A. E. Brooke Ridley, Agent, Parrot Build- 
ing, Market St., San Francisco, Cal. 


MEXicO: Mexican Electric Vehicle Co., Primera Humboldt 12, Mexico 





City, Mex. an Slice cg  sipsaiet ee 
MANAGER FOR EUROPE: Hart O. Berg, 54 Avenue Montaigne, Columbia Surrey. 
Paris, France. 














eee 


A reputation, founded on the longest experience in American 
manufacture and the excess of sales over those of any other make 
of motor vehicles, guarantees the superiority of each Columbia 
Automobile. They are made for every form of pleasure touring, 
transportation and delivery service and combine the best mechani- 
cal and engineering skill and the highest art of the carriage maker. 
Mileage capacities of the pleasure and transportation vehicles 
range from twenty-five to one hundred on one charge of standard 
batteries or one filling of gasolene tank. From twelve to twenty- 
five miles per hour can be attained. As carriers, standard styles 
have capacities of 500, 600 and 1,000 pounds of merchandise and 


fe) 
Y )* 3 we i ——_ v _- 
4 ike , ? recharging. Special bodies can be equipped and long-distance 


ELECTRIC VEHICLE CO. NE ee a 


can be driven from twenty-five to seventy-five miles without 


batteries furnished at short notice. 





: eS ae on . 
Columbia Six-Passenger Opera Bus 

















In territory not represented by local companies and agencies all 


communications should be addressed to 


aoe ELECTRIC VEHICLE CO. 22" 
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The Motor is the 
vital part ofany motor 
vehicle. 

Many otherwise 

successful vehicles 


have been failures 





because they have 7 
been fitted with worth- 
less motors (all imita- 
5 tions of the De Dion 
3 1-2 horse-power water-cooled motor. motor are worthless). ( 

















The genuine De Dion motor is the STANDARD of the 
WORLD. There are 20,000 genuine De Dion’s in suc- 
cessful operation. 

We are the SOLE UNITED STATES AGENTS and 
LICENSED MANUFACTURERS for De Dion-Bouton & Co., 
of France. 

Address all communications to 


DE DION-BOUTON MOTORETTE CO. 


Church Lane and 37th St., Brooklyn, N. Y. 


HYDRO-CARBON SYSTEM 
5 H.-P. Water-Cooled Engine 


Price, $750 
TWO PASSENGERS 





The most serviceable vehicle ever constructed—Will go 
anywhere—Ready at a moment’s notice. 


Send for new price list of parts and for complimentary 
booklet telling all about our motorettes. 


We make electric vehicles also—Send to-day for circulars. 


ST. LOUIS AUTOMOBILE & SUPPLY CO. : 
23d and St. Charles Streets, St. Louis, Mo. 


BRANCHES: 
57 W. 66th St., New York City. 872 Park Avenue, Baltimore, Md. 
306 No. Broad St., Philadelphia, Pa. 24 Washington Sq., Worcester, Mass. 
Highland & Centre Aves., Pittsburgh,Pa. 33 Stanhope Street, Boston. 
196 West Exchange Street, Providence, R. I. 














eR RAILWAy J 


BF ecu "Oy, 
8 manuracturING co. Y> 





Empire Building, 71 Broadway 
New York 











BRANCH OFFICES: 
BOSTON: 
MASON BUILDING 
CHICAGO: 
OLD COLONY BUILDING 
BALTIMORE: 
EQUITABLE BUILDING 


SAN FRANCISCO: 
13 FRONT STREET 





MANUFACTURERS OF 


T Rail Joints 
Girder Rail Joints 
Insulated Joints 
Compromise Joints 
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Westinghouse 








| ae 
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Motors 


Flexibility of application and high efficiency under the most varied conditions have resulted in their 
adoption for all kinds of stationary service 


Westinghouse Electric 
& Manufacturing Co., Pittsburg, Pa. 


All Principal Cities in U. S. and Canada 
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RUBBER-COVERED WIRE The Great Church Light 


FRINK’S DOUBLE CONE. 
ect Aerial and 


REFLECTING CHANDELIER 

in its many styles and sizes, lights more churches than any other 
C ab| Underground 
US a Wire 


fixture of one make. For over forty years this has been the stand 
D2Lana 


JOHN A. ROEBLING’S SONS COMPANY, 


a} OVER 20,000 CHURCHES 
TRENTON, N. J. 





Write us if you have a church to light 


I. P. Frink, 551 Pearl $t., New York 


DIXON'S PURE i=: 


ma rea the finest Coon ng 
Mixture. 


FLAKE GRAPHITE) 2,22 + 


; z JOSEPH DIXON 
Is a —_— foe mud py room CRUCIBLE CO., 
Jersey City, N. J. 

















NATIONAL ELECTRICAL CODE STANDARD 
SLOW-BURNING WEATHERPROOF 


<a TONAL ELECTHICAL CODE. STAN 


Collyer Insulated Wire “0. K.” WEATHERPROOF, 
e ket, R. I. 
Co., Pawtucket SLOW-BURNING WEATHERPROOF, 


ge WIRES AND CABLES AND SLOW-BURNING WIRE. 


FOR EVERY SERVICE PRICES AND SAMPLES ON APPLICATION 


ab pernnia ni ott ar cas PHILLIPS INSULATED WIRE Co. 


of some of the largest users in the United States, 
Write for our booklet containing the experience OFFICE AND FACTORY: PAWTUCKET, R. I. 















































Os LY of users. 
The Safety Insulated Wire & Cable Co.| | THE O. C. WHITE CO., = 
leaps in ON pemeiane ie STANDARD ADJUSTABLE FIXTURES. 








THE STIRLING WATER-TUBE 
SAFETY BOILER. 











Safe. 

Shop Fixtures, Office Fixtures, Desk Fixtures, Portables. Strictly of highest 
Efficient. grade in every particular. We * ‘double the efficiency and convenience 
Durable. of the incandescent light.’’ Send for our brand new catalogue E. 





Over 600,000 Horse-Power in use. 
BB ting ught metal ; oe t surfaces 
ay b “i. ma: 





les give 

ace s to ev tube. ‘Quick and 

~ ady ste ama sathor rough circulation 
eed. 






THE STIRLING COMPANY 


Pullman Bidg., Chicago, Ill. 


lew Yor! a Stice, 26 Cortlandt St. 
Pai ladelphia Office, Betz ae 


———— WATER TUBE re) BOILERS 
ENCLOSED MOTORS, | |... Saupe mmmrons soo sTEAT 
Compact, Efficient, Durable. ommbaeeneres fucken Las = io ge 
DYNAMOS and ELECTRICAL ae , 
APPARATUS. 


Send for Catalogue and Prices. 


ONONDAGA DYNAMO CO., 


SYRACUSE, N. Y., U.S. A. NOT IN CARBON TRUST 


CABLE ADDRESS ; 
w VORK 


NE 
“GLOVE BOXES 
ALL a GN OFF ce 
“BABCOCK'’ 























































